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(54) LIQUID EJECTION HEAD, LIQUID EJECTOR AND METHOD FOR CORRECTING LIQUID EJECTING 
DIRECTION OF LIQUID EJECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance production efficiency by correcting the ejecting direction of liquid thereby 
allowing slip between a substrate and a panel being pasted. 

SOLUTION: The liquid ejection head comprises an ink liquid chamber 105 for containing ink, at least a pair of heating 
resistors 102 arranged side by side in the ink liquid chamber 105 in the traveling direction of a recording article and 
generating a pressure in the ink contained in the ink liquid chamber 105 when a current is supplied thereto, and a head 
chip 41 having a nozzle 104a for ejecting ink in the ink liquid chamber 105 with the pressure generated by the heating 
resistor 102. The liquid ejection head further comprises a section 1 12 for controlling the direction of ink being ejected 
from the nozzle 1 04a by supplying the pair of heating resistors 1 02 with different quantities of current, and an ROM 1 1 5 
storing correcting data for correcting the ejecting direction of ink. The ejection control section 1 1 2 controls the quantity 
of current being fed to the heating resistor 102 based on the correction data in the ROM 1 15 thus controlling the 
ejecting direction of ink. 
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CLAIMS 



[Claim(s)] 

[Claim 1] , .. 

A regurgitation means have at least the discharge opening which makes the liquid of the above-mentioned liquid room 
breathe out with the pressure which generates a pressure in the above-mentioned liquid held in the above-mentioned 
liquid room by it being installed in the liquid room in which a liquid is held, and the above-mentioned liquid room side by 
side in the transit direction of a recorded object, and energy being supplied, and which the pressure generating 
component of a pair and the above-mentioned pressure generating component generated, 
The discharge direction control means which controls the discharge direction of the above-mentioned liquid which 
supplies the energy of the amount of energy which is different for the pressure generating component of a top Nonkazu 
pair, and is breathed out from the above-mentioned discharge opening, 

It has a storage means to save the amendment data which amend the discharge direction of the above-mentioned 

liquid, t . . 

The above-mentioned discharge direction control means is liquid regurgitation equipment which supplies the energy of 
the amount of energy which is different for the pressure generating component of a top Norikazu pair based on the 
above-mentioned amendment data based on the amount of gaps of the pressure generating component of the pair of 
the above-mentioned regurgitation means, and the above-mentioned discharge opening. 
[Claim 2] 

The above-mentioned amendment data are liquid regurgitation equipment according to claim 1 which is current value 
data matched with the regurgitation include angle of the above-mentioned liquid. 

l c,aim 3 l r u i , 

The above-mentioned storage means saves the test pattern data for carrying out the regurgitation of the liquid to a 

recorded object further, 

This equipment is an input means by which the image data of the test pattern printed by the above-mentioned detail 
paper is inputted further, 

It has a calculation means to compute the amount of gaps of the impact location of the above-mentioned liquid based 
on the image data inputted from the above-mentioned input means, 

The above-mentioned discharge direction control means is liquid regurgitation equipment according to claim 1 which 
supplies the energy of the amount of energy which is different for the pressure generating component of a top Norikazu 
pair based on the above-mentioned amendment data based on the data of the amount of gaps of the above-mentioned 
impact location. 

[Claim 4] o u . 

The above-mentioned calculation means is liquid regurgitation equipment according to claim 3 which computes an 

ideal line from the image data of the test pattern inputted from the above-mentioned input means, and computes the 

amount of gaps of the printed test pattern to this computed ideal line. 

[Claim 5] 

A regurgitation means have at least the discharge opening which makes the liquid of the above-mentioned liquid room 
breathe out with the pressure which generates a pressure in the above-mentioned liquid held in the above-mentioned 
liquid room by it being installed in the liquid room in which a liquid is held, and the above-mentioned liquid room side by 
side in the transit direction of a recorded object, and energy being supplied, and which the pressure generating 
component of a pair and the above-mentioned pressure generating component generated, 
The discharge direction control means which controls the discharge direction of the above-mentioned liquid which 
supplies the energy of the amount of energy which is different for the pressure generating component of a top Norikazu 
pair, and is breathed out from the above-mentioned discharge opening, 

It has a storage means to save the amendment data which amend the discharge direction of the above-mentioned 
liquid, 

The above-mentioned discharge direction control means is a liquid discharge head which controls the discharge 
direction of the above-mentioned liquid based on the amendment data of the above-mentioned storage means. 
[Claim 6] 

The above-mentioned amendment data are a liquid discharge head according to claim 5 which is current value data 
matched with the regurgitation include angle of the above-mentioned liquid. 
[Claim 7] 

The above-mentioned storage means is a liquid discharge head according to claim 5 which saves the test pattern data 
for carrying out the regurgitation of the liquid to a recorded object further. 



TfMaim Rl 

it is installed in the liquid room in which a liquid is held, and the above-mentioned liquid room side by side in the transit 
direction of a recorded object, and a pressure is generated in the above-mentioned liquid held in the above-mentioned 
liquid room by energy being supplied - with the pressure generating component of a pair at least A regurgitation 
means to have the discharge opening which makes the liquid of the above-mentioned liquid room breathe out with the 
pressure which the above-mentioned pressure generating component generated, The discharge direction control 
means which controls the discharge direction of the above-mentioned liquid which supplies the energy of the amount of 
energy which is different for the pressure generating component of a top Norikazu pair, and is breathed out from the 
above-mentioned discharge opening, It is the amendment approach which amends the liquid discharge direction of 
liquid regurgitation equipment equipped with a storage means to save the amendment data which amend the 
discharge direction of the above-mentioned liquid, 

The step which detects the amount of gaps of the pressure generating component of the pair of the above-mentioned 
regurgitation means, and the above-mentioned discharge opening, 

The amendment approach of having the step which supplies the energy of the amount of energy which shifts and is 
different for the pressure generating component of a top Norikazu pair based on the above-mentioned amendment 
data based on an amount which carried out [ above-mentioned ] detection. 

Theabove-mentioned amendment data are the amendment approach according to claim 8 which is current value data 
matched with the regurgitation include angle of the above-mentioned liquid. 

The'above-mentioned storage means saves the test pattern data for carrying out the regurgitation of the liquid to a 
recorded object further, 

The step which prints the test pattern saved for the above-mentioned storage means on the above-mentioned 

recording paper, . . 

The step into which the image data of the test pattern printed by the above-mentioned detail paper is inputted, 

The step which computes a gap of the impact location of the above-mentioned liquid based on the image data inputted 

from the above-mentioned input means, 

The amendment approach according to claim 8 of having the step which supplies the energy of the amount of energy 
which is different for the pressure generating component of a top Norikazu pair based on the above-mentioned 
amendment data based on the data of the amount of gaps of the above-mentioned impact location. 

The step which computes a gap of the impact location of the above-mentioned liquid based on the image data inputted 

from the above-mentioned input means, . 

The step which computes an ideal line from the image data of the test pattern inputted from the above-mentioned input 

Theamendment approach according to claim 10 of having the step which computes the amount of gaps of the printed 
test pattern to the ideal line which carried out [ above-mentioned ] calculation. 
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[Detailed Description of the Invention] 
[0001] 

Field of the Invention] 

This invention relates to the amendment approach which amends the liquid discharge direction of this liquid 
regurgitation equipment in the liquid regurgitation equipment list equipped with the liquid discharge head which makes 
the liquid of the liquid interior of a room breathe out from a discharge opening with heat energy etc., and this liquid 
discharge head. 
[0002] 

Description of the Prior Art] „ J ... 

It considers as the equipment which carries out the regurgitation of the liquid, and to the detail paper used as an object, 
ink is made to breathe out from a head chip and there is printer equipment of the ink jet method which records an 
image and an alphabetic character. The printer equipment using this ink jet method has the advantage that a low 
running cost the miniaturization of equipment, and conization of a printing image are easy. With the pnnter equipment 



usinq an ink jet method, the ink of two or more colors is supplied to the liquid ink room of a head chip etc., for example 
like yellow a Magenta, cyanogen, and black from the ink cartridge with which it filled up, respectively. This pnnter 
equipment makes the ink which heat the ink supplied to the liquid-ink room etc. by the exoergic resistor arranged in foe 
liquid-ink interior of a room, and the ink on an exoergic resistor was made to generate air bubbles, made breathe ou 
from the minute ink discharge opening in which ink was prepared by the head chip by energy in case these air bubbles 
break and disappear, and made breathe out reach the recording paper used as an object etc., and prints an image and 
an alphabetic character on the recording paper etc. 

rnnnoi 

The head section in which the head chip of this printer equipment is arranged is constituted like the patent reference ; 1 1 . 
Concretely in the patent reference 1 , it has the top plate with which n deliveries were prepared, and the substrate with 
which the exoergic resistor etc. was prepared, and the head section constituted by sticking the top plate which serves 
as a nozzle sheet at a substrate is indicated. 
[0004] 

[Patent reference 1] 

The patent No. 3176134 official report 

[0005] 

IProblem(s) to be Solved by the Invention] 

As shown in the patent reference 1 , although the head section comes to stick the top plate with which the delivery was 
established in the substrate with which the exoergic resistor etc. was prepared, it is difficult the section to stick a top 
plate with a sufficient precision to a substrate. In order to print a high-definition image on the recording paper especially, 
only the error of about "1 micrometer of abbreviation is permitted in the lamination of a substrate and a top plate. If 
lamination of a substrate and a top plate is performed correctly, it will become impossible for the yield to aim at 
improvement in a production cost bad. 

When the relative position of the location of the exoergic resistor prepared in the substrate when the lamination of a 
substrate and a top plate had shifted, and the delivery established in the top plate will shift and the relative position of 
an exoergic resistor and a delivery shifts, ink will not reach a predetermined location correctly but will appear as white 
**" in the image printed by the recording paper. 

This invention is made in view of the above troubles, and by amending the discharge direction of a liquid, that purpose 
permits a gap of the lamination of a substrate and a top plate, and is to offer the amendment approach which amends 
the liquid discharge direction of the liquid discharge head which can aim at improvement in productive efficiency, liquid 
regurgitation equipment equipped with this liquid discharge head, and this liquid regurgitation equipment. 
[0008] 

[Means for Solving the Problem] . . 

The liquid room in which a liquid is held that the liquid regurgitation equipment concerning this invention should solve 
the technical problem mentioned above, it is installed in a liquid room side by side in the transit direction of a recorded 
object and a pressure is generated in the liquid held in the liquid room by energy being supplied -- with the pressure 
generating component of a pair at least A regurgitation means to have the discharge opening which makes the liquid of 
a liquid room breathe out with the pressure which the pressure generating component generated, It has the discharge 
direction control means which controls the discharge direction of the liquid which supplies the energy of the amount of 
energy which is different for the pressure generating component of a pair, and is breathed out from a discharge 
opening and a storage means to save the amendment data which amend the discharge direction of a liquid. And a 
discharge direction control means supplies the energy of the amount of energy which is different for the pressure 
generating component of a pair based on the amendment data based on the amount of gaps of the pressure 
generating component of the pair of a regurgitation means, and a discharge opening. 

Here'the storage means saves the test pattern data for carrying out the regurgitation of the liquid to a recorded object 
further and liquid regurgitation equipment is equipped with an input means by which the image data of the test pattern 
printed by the detail paper is inputted further, and a calculation means to compute the amount of gaps of the impact 
location of a liquid based on the image data inputted from the input means. And a discharge direction control means 
supplies the energy of the amount of energy which is different for the pressure generating component of a pair based 
on the amendment data based on the data of the amount of gaps of an impact location. Concretely, a calculation 
means computes an ideal line from the image data of the test pattern inputted from the input means, and computes the 
amount of gaps of the printed test pattern to this computed ideal line. 
[0010] 



Moreover the liquid room in which a liquid is held that the liquid discharge head concerning this invention should solve 
the technical problem mentioned above, it is installed in a liquid room side by side in the transit direction of a recorded 
object and a pressure is generated in the liquid held in the liquid room by energy being supplied - with the pressure 
generating component of a pair at least A regurgitation means to have the discharge opening which makes i the > liquid of 
a liquid room breathe out with the pressure which the pressure generating component generated, It has the discharge 
direction control means which controls the discharge direction of the liquid which supplies the energy of the amount of 
energy which is different for the pressure generating component of a pair, and is breathed out from a discharge 
opening and a storage means to save the amendment data which amend the discharge direction of a liquid. And a 
discharge direction control means controls the discharge direction of a liquid based on the amendment data of a 
storage means. 

Furthermore, this invention is the amendment approach which amends the liquid discharge direction of such liquid 
requrqitation equipment or a liquid discharge head, and has the step which detects the amount of gaps of the pressure 
generating component of the pair of a regurgitation means, and a discharge opening, and the step which supplies the 
energy of the amount of energy which is different for the pressure generating component of a pair based on the 
detected amendment data based on [ shift and ] an amount. 
[0012] 

[Embodiment of the Invention] . . 

Hereafter, the ink jet printer equipment which applied this invention is explained with reference to a drawing. 

As°shown in drawing 1 , the ink jet printer equipment (henceforth printer equipment) 1 which applied this invention 
breathes out ink etc. to the recording paper used as an object, and prints an image and an alphabetic character. This 
printer equipment 1 is the so-called Rhine type which prepared the ink discharge opening according to the pnnt span of 
the recording paper P of printer equipment. This printer equipment 1 is equipped with the ink jet pnnt head cartridge 
(henceforth a head cartlidge) 2 which carries out the regurgitation of the ink 4, and the body 3 of a pnnter equipped 
with this head cartlidge 2. Printer equipment 1 has a removable head cartlidge 2 to the body 3 of a pnnter, and its ink 
cartridges 11y 11m, 11c, and 11k which serve as an ink source of supply to a head cartlidge 2 are still more nearly 
removable Ink cartridge 1 1 y of yellow, ink cartridge 1 1 m of a Magenta, ink cartridge 1 1c of cyanogen, and ink 
cartridge 1 1 k of black have become usable, and it is exchangeable to the removable head cartlidge 2 and the head 
cartlidge with this printer equipment 1 to the body 3 of a printer considering the removable ink cartridges 1 1y. 1 1m, 1 1c, 
and 11k as an article of consumption. 

Such printer equipment 1 can feed paper to the recording paper P contained by tray 85a in the body 3 of a printer by 
equipping tray wearing opening in which it was prepared at the front base side of the body 3 of a pnnter with tray 85a 
which carries out the laminating of the recording paper P, and contains it. If tray wearing opening of the front face of 
the body 3 of a printer is equipped with tray 85a, the recording paper P will be fed to the tooth-back side of the body 3 
of a printer by the feeding-and-discarding paper device 84 from the feed opening 85. As for the recording paper P sent 
to the tooth-back side of the body 3 of a printer, the transit direction is reversed with a reversal roller, and the outward 
trip bottom is sent to a front-face side from the tooth-back side of the body 3 of a printer. The alphabetic character and 
image according to alphabetic data and the image data which were inputted from information processors, such as a 
personal computer, by the time paper was delivered to the recording paper P sent to a front-face side from the tooth- 
back side of the body 3 of a printer from the delivery opening 86 prepared in the front face of the body 3 of a printer are 
printed. 

Kuipped [ side /, i.e., from drawing 1 Nakaya mark A, / of the body 3 of a printer / top-face ] with the head cartlidge 
2 which prints on the detail paper P, and it prints by breathing out ink 4 to the detail paper P it runs according to the 
feeding-and-discarding paper device 84. Then, the removable head cartlidge 2 and the ink cartridges 11y, 11m ,11c, 
and 1 1k which are detached and attached by this head cartlidge 2 are explained with reference to a drawing to the 
body 3 of a printer which constitutes first the printer equipment 1 mentioned above. 

This head cartlidge 2 particle-izes minutely the ink 4 which is a conductive liquid for example, by the electric thermal- 
conversion formula, makes ink 4 liquid drop-like voice, and sprays it on recorded lifters, such as discharge and the 
recording paper P. Concretely, a head cartlidge 2 has the cartridge body 31 , as shown in drawing 2 and drawinq3 , 
and this cartridge body 31 is equipped with the ink cartridges 1 1y, 1 1m, 1 1c, and 11k which are the containers with 
which it filled up with ink 4. In addition, ink cartridges 1 1y, 1 1m, 1 1c, and 1 1k are also only hereafter called ink 
cartridge 11. 



[0017] 

the dimension of the cross direction of the recording paper P with which the ink cartridge 1 1 removable to a head 
cartlidge 2 has cartridge body 1 1 a fabricated by carrying out injection molding of the resin ingredients, such as 
polypropylene which has reinforcement and ink-proof nature as shown in drawing 3 , etc., and this cartridge body 11a 
uses a longitudinal direction, and abbreviation - it is formed the same dimension and in the shape of [ make ] an 
abbreviation rectangle, and it has the composition which increases the ink capacity stored in the interior to the 
maximum extent. 
[0018] 

To cartridge body 11a which constitutes an ink cartridge 11, concretely The ink hold section 12 which holds ink 4, and 
the ink feed zone 13 which supplies ink 4 to the cartridge body 31 of a head cartlidge 2 from the ink hold section 12, 
The external free passage hole 14 which incorporates air in the ink hold section 12 from the exterior, and the air 
installation way 15 which introduces the air incorporated from the external free passage hole 14 in the ink hold section 
12, The buffer section 16 which stores ink 4 temporarily between the external free passage hole 14 and the air 
installation way 15, The seal 17 which prevents the ink leakage by the exterior from the external free passage hole 14, 
and the stop projected part 1 8 and the engagement step 1 9 for stopping an ink cartridge 1 1 on the cartridge body 31 , 
The residue detecting element 20 for detecting the residue of the ink 4 in the ink hold section 12 and the engagement 
projected part 21 which has two or more heights 23 for identifying an ink cartridge 1 1 are formed. 
[0019] 

The ink hold section 12 forms the space for holding airtight high ink 4. the dimension of a direction and abbreviation 
which carry out an abbreviation rectangular cross to the cross direction of the recording paper P which the ink hold 
section 12 is formed in an abbreviation rectangle, and the dimension of a longitudinal direction uses, i.e., the transit 
direction of the recording paper P, - it is formed so that it may become the same dimension. Therefore, with this printer 
equipment 1, an ink head cannot be moved crosswise [ of the recording paper P ] like before, and high-speed printing 
can be performed from the printer equipment of such a serial mold. 
[0020] 

The ink feed zone 13 is formed in the bottom abbreviation center section of the ink hold section 12. This ink feed zone 
13 is the ink hold section 12 and the nozzle of an abbreviation projecting shape which was open for free passage, and 
connects the cartridge body 31 of a head cartlidge 2 with cartridge body 1 1a of an ink cartridge 2 by carrying out fitting 
to the connection 37 of the head cartlidge 2 which the tip of this nozzle mentions later. 
[0021] 

Feed hopper 13b which supplies ink 4 to base 13a of an ink cartridge 11 was prepared, and the ink feed zone 13 is 
equipped with valve 13c which opens and closes feed hopper 13b to this base 13a, coil-spring 13d which energizes 
valve 13c in the direction which feed hopper 13b blockades, and closing motion pin 13e which open and close valve 
13c, as shown in drawing 4 and drawing 5 . 13d of feed hoppers which supply the ink 4 connected to the connection 37 
of a head cartlidge 2 is energized and blockaded in the phase before the cartridge body 31 of a head cartlidge 2 is 
equipped with an ink cartridge 11 in the direction in which valve 13c closes 13d of feed hoppers according to the coil- 
spring 13d energization force which is an energization member, as shown in drawing 4 . If the cartridge body 31 is 
equipped with an ink cartridge 11, as shown in drawing 5 , closing motion pin 13e will be pushed up in the direction 
opposite to the coil-spring 13d energization direction energized in the direction of drawing 5 Nakaya mark B by the 
upper part of the connection 37 of the cartridge body 31 which constitutes a head cartlidge 2. Closing motion pin 13e 
pushed up resists the coil-spring 13d energization force, pushes up valve 13c, and opens feed hopper 13b. The ink 
feed zone 13 of an ink cartridge 1 1 is connected to the connection 37 of a head cartlidge 2 as mentioned above, the 
ink hold section 12 and the ink reservoir section 51 are opened for free passage, and it will be in the condition which 
can supply the ink 4 to the ink reservoir section 51 . 
[0022] 

When drawing out an ink cartridge 1 1 from the connection 37 by the side of a head cartlidge 2 (i.e., when removing an 
ink cartridge 1 1 from the applied part 32 of a head cartlidge 2), it depends and pushes up to closing motion pin 1 3e of 
valve 13c, and a condition is canceled, and valve 13c moves in the coil-spring 13d energization direction, and 
blockades feed hopper 13b. Even if it is in the condition that the point of the ink feed zone 13 has turned to the lower 
part by this just before equipping the cartridge body 31 with an ink cartridge 1 1 , it can prevent that the ink 4 in the ink 
hold section 12 leaks. 
[0023] 

As shown in drawing 3 , the external free passage hole 14 is formed in the center of top-face abbreviation the top face 
of cartridge body 11a which is the location which faces outside at the time of wearing to an applied part 32, and here 
so that it is the bleeder which incorporates air in the ink hold section 12 from the ink cartridge 1 1 exterior, and it may 
face outside and the open air can be incorporated, also when the applied part 32 of a head cartlidge 2 is equipped. The 



external free passage hole 1 4 incorporates from the exterior the air of the part equivalent to the part to which the ink 4 
in the ink hold section 12 decreased in number in an ink cartridge 1 1 , when the cartridge body 31 is equipped wrth an 
ink cartridge 11 and ink 4 flows down from the ink hold section 12 to the cartridge body 31 side. 

tX installation way 15 opens the ink hold section 12 and the external free passage hole 14 for free passage and 
introduces the air incorporated from the external free passage hole 14 in the ink hold section 12 By fois, when the 
cartridqe body 31 is equipped with this ink cartridge 1 1 Even if ink 4 is supplied to the cartridge body 31 of a head 
cartridge 2, the ink 4 in the ink hold section 12 decreases in number and the interior will be in a reduced pressure 
condition, in the ink hold section 12 Air is introduced into the ink hold section 12 by the air installation way 15, and an 
internal pressure is maintained at an equilibrium state and can supply ink 4 suitable for the cartridge body 31. 

Suffer section 16 is formed between the external free passage hole 14 and the air installation way 15, and when 
ink 4 leaked and comes out from the air installation way 15 which is open for free passage in the ink hold section 12, it 
stores ink 4 temporarily so that it may not flow out outside suddenly. This buffer section 16 is formed in the 
abbreviation rhombus which made the diagonal line of the longer one the longitudinal direction of me ink ho d section 
12 establishes the air installation way 15 in the crowning located in the bottom side of the ink hold section 12 i.e. the 
bottom on the diagonal line of the shorter one, and enables it to return again the ink 4 which advanced from the ink 
hold section 12 to the ink hold section 12. Moreover, the buffer section 16 forms the external free passage hole 14 in 
the crowning by the side of the bottom on the diagonal line of the shorter one, and from the external free passage hole 
14, the ink 4 which advanced from the ink hold section 12 is [ the section ] outside leakage-hard, and makes it it. 
F00261 

A seal 17 is a member which blockades the external free passage hole 14, and the ink 4 in which ink 4 has flowed 
backwards even to the external free passage hole 14 prevents leaking to the exterior of an ink cartridge 11 For this 
reason the seal 17 is formed with the ingredient which has water repellence which does not penetrate ink 4 at least. 
And this seal 17 exfoliates at the time of use, and enables it to fill up the open air at any time in the ink hold section 12 
from the open air free passage hole 14 according to the amount of the ink used. 

Theltop projected part 18 is a projected part prepared in one side face of the shorter side of an ink cartridge 1 1 1 , and 
enqaqes with engagement hole 34a formed in the latch lever 34 of the cartridge body 31 of a head cartridge 2. While 
this stop projected part 18 is formed at a flat surface as for which a top face carries out an abbreviation rectangular 
cross to the side face of the ink hold section 12, the inferior surface of tongue is formed so that it may incline toward a 
too face from a side face. The engagement step 19 is formed in the upper part of the side face of the opposite side of 
the side face in which the stop projected part 18 of an ink cartridge 1 1 was formed, the other end of inclined plane 19a 
which the engagement step 19 touches in the top face and end of cartridge body 11a, and this inclined plane 19a and 
the side face of another side - continuing - a top face and abbreviation - it consists of parallel flat-surface 19b. An ink 
cartridqe 11 is formed so that the height of the side face in which flat-surface 19b was prepared may become lower 
one step than the top face of cartridge body 11a by the engagement step 19 being formed, and it engages with foe 
piece 33 of engagement of the cartridge body 31 by this step. When inserted in the applied part 32 of a head cartridge 
2 the enqaqement step 19 is formed in the side face of insertion one end, is engaging with the piece 33 of 
engagement by the side of the applied part 32 of a head cartridge 2, and turns into the rotation supporting-point section 
at the time of equipping an applied part 32 with an ink cartridge 1 1 . 
TOO 281 

The residue detecting element 20 is formed in the side face in which the engagement step 19 of an ink cartridge 1 1 
was formed It has a contact member equipped with the detection pin of the pair by which the residue detecting 
element 20 is ""(ed) in the ink hold section 12. and the contact electrically connected with the ink residue detecting 
element 36 of a head cartridge 2 when the applied part 32 of a head cartridge 2 is equipped with an ink cartridge 1 1 , 
and three steps of this contact member are installed in the height direction of the side face of cartridge body 11a 
plurality and here. Since ink 4 has conductivity, when the detection pin of the pair ""(ed) in the ink hold section 12 is 
immersed in ink 4 an electric resistance value becomes small, and electric resistance becomes high when not 
immersed in ink 4. Namely, in the ink hold section 12, when ink 4 is full, it is immersed in ink 4 and all detection pins 
will be in the condition that an electric resistance value is low. altogether. And ink 4 takes for using it, a detection pin is 
exposed sequentially from the upper stage, and the electric resistance value of a detection pin becomes high 
sequentially from the upper stage. The residue detecting element 20 can detect the ink residue in the ink hold section 
1 2 by detecting this electric resistance value change. In addition, it is not limited to three steps, the number of the 
terminal assemblies prepared in the height direction of the ink hold section 20 two, and when performing more exact 
residue detection, it should just increase this number of stages further. 



S3 way cartridge body 11a which constitutes an ink cartridge 11 becomes Je engagement 2^<* 
side in Sh the ink feed zone 13 was formed engages with the applied part 32 prepared n the head cart dge ^d 
hmnrt projected part 21 which has two or more heights for identifying the class of nk cartndge 1 1 is formed 
?. " 9 J S enqaqement field 22 22, i.e., the engagement field of cartridge body 1 1 a. This engagement projected part 
21 X^^Tm^ ^ eniiment crevice 24 established in those applied parts 32y 32m, and 

ItrS fy the class of ink cartridge 11 now and the applied parts 32y, 32m and 32c oMhe momial of 
fhead caS 2 were equipped with ink cartridges 11y, 11m, and 11c with the arrangement pattern of two or more 
heights. 

NeThe head cartlidge 2 equipped with the yellow constituted as mentioned above, a Magenta, cyanogen, and the ink 
cartridges 11y, 11m, 11c, and 11k that contained the ink 4 of black is explained. 

Ahead cartlidge 2 has the cartridge body 31, as shown in g^ai and tjamal . On 

applied parts 32y, 32m, 32c, and 32k (hereafter, when the whole is shown, it is a so only called an applied part 32.) 

pipped S an y 'ink cartridge 1 1 The piece 33 of engagement and latch lever 34 which fix an in 

energization member 35 which energizes an ink cartridge 1 1 in the direction of ejecto n, The «SSk 

element 36 which detects the ink residue in an ink cartridge 1 1 , The connection 37 to which it connec s wrth fte ink 

feed zone 13 and ink 4 is supplied, It has the ink detecting elements 38 and 39 which detect the existence of the mk 4 

™»Xota OT. to Toridesecfion 40 for removing the cartridge body 31 from the be* : I o f . , pnnter, the head chip 

41 which carries out the regurgitation of the ink 4, and the head cap 42 which protects the head chip 41 . 

Theapplied part 32 equipped with an ink cartridge 1 1 is formed in the shape of an f*™^™™**^"* " 
top S a ^iSserfion-and'detachment opening of an ink cartridge 1 1 so that it may 1 ' 

and four ink cartridges 1 1 are contained together with the transit direction of the recording paper P here. Since an .nk 
S i 1 1 is contained, the applied part 32 is formed in the direction of a print span for a long time like the ink 
cartridge 1 1 . Receipt wearing of the ink cartridge 1 1 is carried out at the cartridge body 31 . 

Elied part 32 is a part equipped with an ink cartridge 1 1 , as shown in tfawjngj . The part equipped with ink 
23£ 11$ yeHowis set to applied part 32y. The part equipped with ink cartridge 1 1m for Magentas , ,s made into 
32m of applied parts. The part equipped with ink cartridge 1 1c for cyanogen is set to applied part 32c, he part 
Zo^M^gem for blacks is set to applied part 32k, and each applied parts 32y, 32m, 32c and 32k are 
Sylp l 32a. In addition, as mentioned above, since it is thickly formed so that the inner xapac* ' o ink 4 
may become large, width of face is prepared more widely than other ink cartndges 11y ,11m, anc 11c jaxrtng to t is, 
he widh of face of applied part 32k is also wider than oher applied parts 32y, 32m, and 32c, and ink cartridge 1 1k of 
black is prepared. 

Sown in drawing 3 , the piece 33 of engagement is formed in he opening edge of an applied part 32 at which it is 
equ H^hlnl^artridge 1 1 as mentioned above. This piece 33 of engagement is formed in the end edge of the 
ffiinaTSSn o?an applied part 32, and engages with the engagement step 1 9 of an ink cartndge 1 1 As an mk 
3ge 1 Ks he engagement step 19 side of an ink cartridge 1 1 aslant into an applied part 32 as ^mnarta 
edge and rotates the side in which the engagement step 1 9 of an ink cartridge 1 1 is not formed to a ^PPMpart32 
side by using the engagement location of he engagement step 19 and the piece 33 of engagement as the rotation 
supporting point, an applied part 32 can be equipped with it. By this, an ink cartridge 1 abotahes ha toi residue 
detecting element 20 prepared in the side face which can equip an applied part 32 easily and serves as an insertion 
Sg^s womS he side face of the cartridge body 31 , and is aiming at protection of he residue detecting element 20. 

As°shL in drawings , a flat spring is bent, and a latch lever 34 is formed, and is prepared in he side face of the 
ODDOsite side i e he side face of the oher end of a longitudinal direction, to he piece 33 of engagemen of an 
a p3 part 2 The end face section is prepared in he base side of the side face of the oher end of the long, udinal 
direction which constitutes an applied part 32 in one, a latch lever 34 is formed in the direction as for whrch a ti > s da 
carries out contiguity alienation to this side face so hat elastic displacement may be carried out, and engagement hole 
34a is formed in the tip side. It is made for he ink cartridge 1 1 wih which elastic displacement was earned out, 
engagement hole 34a engaged with the stop projected part 1 8 of an ink cartridge 1 1 , and the applied part 32 was 
equfppld not to have dropping than an applied part 32 as for a latch lever 34 at the same time an applied part 32 is 
equipped with an ink cartridge 1 1 . 



On the base by the side of the side face corresponding to the engagement step 19 of an ink cartridge 1 1 , the 
energization member 35 bends the flat spring energized in the direction from which an ink cartridge i 1 is ; removed, and 
is prepared The energization member 35 is an ejection member which energizes the ink cartridge 1 1 with which has 
the crowning formed by bending, carries out elastic displacement in the direction which carries out contiguity alienation 
to a base and presses the base of an ink cartridge 11 Jn the crowning, and the applied part 32 is equipped in the 
direction removed from an applied part 32. The energization member 35 discharges an ink cartridge 11 from an applied 
part 23. when the engagement condition of engagement hole 34a of a latch lever 34 and the stop projected part 1 8 is 
canceled. 
[0037] 

As shown in drawing 6 , the ink residue detecting element 36 detects gradually the residue of the ink 4 in an ink 
cartridge 11, and is prepared in the applied parts 32y, 32m, 32c, and 32k of the ink cartridges 11y, 11m 11c and 11k 
of each color. When a head cartlidge 2 is equipped with an ink cartridge 1 1 , the ink residue detecting element 36 
contacts the residue detecting element 20 installed in the height direction of the side face in an ink cartridge 11 and is 
connected electrically. When it is pressed by the energization member which is energized to an ink cartridge 1 1 side 
and which is not illustrated and is equipped with an ink cartridge 1 1 , the ink residue detecting element 36 is stuck by 
the residue detecting element 20 of an ink cartridge 11, and is certainly connected with the residue detecting element 
20 electrically. 
[00381 

When applied parts 32y. 32m, 32c, and 32k are equipped with ink cartridges 11y, 11m, 11c, and 11k, the connection 
37 to which the ink feed zone 13 of ink cartridges 11y, 11m, 11c, and 11k is connected is formed in the center of 
longitudinal direction abbreviation of each applied parts 32y, 32m, 32c, and 32k. This connection 37 serves as an ink 
supply way which supplies ink 4 to the head chip 41 which carries out the regurgitation of the ink 4 prepared in the filter 
base of the cartridge body 31 from the ink feed zone 13 of the ink cartridge 1 1 with which the applied part 32 was 
equipped. 
[0039] 

Concretely the connection 37 has the seal member 52 which carries out the seal of the ink reservoir section 51 which 
collects the ink 4 supplied from an ink cartridge 1 1 , and the ink feed zone 13 connected with a connection 37, the filter 
53 from which the impurity in ink 4 is removed, and the valve system 54 which open and close the supply way by the 
side of the head chip 41 , as shown in drawing 7 . 

The ink reservoir section 51 is the space section which collects the ink 4 which is connected with the ink feed zone 13 
and supplied from an ink cartridge 1 1 . The seal member 52 is a member prepared in the upper limit of the ink reservoir 
section 51 , and when the ink feed zone 1 3 of an ink cartridge 1 1 is connected to the ink reservoir section 51 of a 
connection 37 it seals between the ink reservoir section 51 and the ink feed zones 13 so that ink 4 may not leak 
outside. A filter 53 removes contaminants mixed in ink 4 at the time of attachment and detachment of an ink cartridge 
1 1 etc., such as dust and dust, and is prepared below the ink detecting elements 38 and 39. 
[0041] 

The ink inflow way 61 to which ink 4 is supplied from the ink reservoir section 51 as a valve system 54 is shown in 
drawing 8 and drawing 9 , The ink room 62 where ink 4 flows from the ink inflow way 61 , and the ink outflow way 63 
which flows ink 4 out of the ink room 62, The opening 64 in which the ink room 62 was established between the ink 
inflow way 61 side and the ink outflow way 63 side, It has the diaphragm 69 connected with the valve 65 which opens 
and closes opening 64, the energization member 66 which energizes a valve 65 in the direction which opening 64 
blockades, the negative pressure stretching screw 67 which adjusts the strength of the energization member 66, a 
valve 65 and the valve shaft 68 connected, and the valve shaft 68. 

The ink inflow way 61 is a supply way which connects the ink 4 in the ink hold section 12 of an ink cartridge 1 1 with the 
head chip 41 with the ink hold section 12 possible [ supply ] through the ink reservoir section 51. The ink inflow way 61 
is formed from the base side of the ink reservoir section 51 to the ink room 62. The ink room 62 is the space section 
which makes the abbreviation rectangular parallelepiped formed united with the ink inflow way 61, the ink outflow way 
63, and opening 64, and ink 4 flows from the ink inflow way 61 , and it flows ink 4 out of the ink outflow way 63 through 
opening 64. The ink outflow way 63 is a supply way which ink 4 was supplied through opening 64 from the ink room 62, 
and was further connected with the head chip 41 . The ink outflow way 63 has extended from the base side of the ink 
room 62 even to the head chip 41. 

A vahle 65 is a valve which blockades opening 64 and divides the ink inflow way 61 and ink outflow way 63 side, and is 



arranged in the ink room 62. A valve 65 moves up and down with the negative pressure of the energizabon force of foe 
energization member 66, the stability of the diaphragm 69 connected through the valve shaft 68, and the 'nk 4 by the 
side of the ink outflow way 63. When located in a lower limit, a valve 65 blockades opening 64 so that the .nk inflow 
wav 61 and ink outflow way 63 side may be separated for the ink room 62, and intercepts supply of ink 4 on the ink 
outflow way 63. A valve 65 enables supply of ink 4 to the head chip 41 , without intercepting the ink inflow way 61 and 
ink outflow way 63 side for the ink room 62, when the energization force of the energization member 66 is resisted and 
it is located in upper limit. In addition, although the quality of the material which constitutes a valve 65 does no ask the 
class, it is formed of a rubber elasticity object and the so-called elastomer in order to secure obstructive [ high ]. 

^energization member 66 is a compression spring etc., connects the negative pressure stretching screw 67 and a 
valve 65 between the top face of a valve 65, and the top face of the ink room 62, and energizes them in the direction in 
which opening 64 blockades a valve 65 according to the energization force. The negative pressure stretching screw 67 
is a screw which adjusts the energization force of the energization member 66, and it enables it to adjust the 
enerqization force of the energization member 66 by adjusting the negative pressure stretching screw 67. Thereby, 
although the negative pressure stretching screw 67 is mentioned later for details, it can adjust the negative pressure of 
the ink 4 which operates the valve 65 which opens and closes opening 64. 
[00451 

The valve shaft 68 is a shaft prepared so that the valve 65 connected to the end and the diaphragm 69 connected to 
the other end might be connected and it might exercise. A diaphragm 69 is the thin elastic plate connected to the other 
end of the valve shaft 68. This diaphragm 69 meets with the open air, and also serves as one principal plane by the 
side of the ink outflow way 63 of the ink room 62 from a principal plane, and carries out elastic displacement with 
atmospheric pressure and the negative pressure of ink 4 at the open air and ink outflow way 63 side. 

Xeabove valve systems 54, as shown in drawing 8 , it is pressed so that a valve 65 may blockade the opening 64 of 
the ink room 62 according to the energization force of the energization member 66, and the energization force of a 
diaphragm 69. And if the negative pressure of the ink 4 of the ink room 62 by the side of the opening ink outflow way 
63 divided into 64 increases when ink 4 is breathed out from the head chip 41 , as shown in drawing 9 , a diaphragm 69 
will be pushed up by the negative pressure of ink 4 with atmospheric pressure, and a valve 65 will be resisted and 
made the energization force of the energization member 66 with the valve shaft 68. At this time, the opening 64 of the 
ink inflow way 61 side of the ink room 62, the ink outflow way 63 side, and a between is opened wide, and ink 4 is 
supplied to the ink outflow way 63 side from the ink inflow way 61 side, and the negative pressure of ink 4- falling - a 
diaphragm 69 -- it reduces so that the ink room 62 may blockade a valve 65 with the valve shaft 68 according to the 
energization force of return and the energization member 66 in the original configuration by stability. If the negatove 
pressure of ink 4 increases whenever it carries out the regurgitation of the ink 4 by the valve system 54 as mentioned 
above, above-mentioned actuation will be repeated. 

Moreover although the ink 4 in the ink hold section 12 will decrease in number in this connection 37 if the ink 4 in the 
ink hold section 12 is supplied to the ink room 62, the open air enters in an ink cartridge 1 1 from the air installation way 
1 5 at this time The air which entered in the ink cartridge 1 1 is sent above an ink cartridge 1 1 . It will be in the condition 
before being breathed out by this from nozzle 104a which the liquid ink drop i mentions later with return and equilibnum. 
At this time, it will be in equilibrium in the condition that there is almost no ink 4 into the air installation way 15. 
[0048] 

the line which has the conductivity of the pair which detects the existence of the ink 4 in the connection 37 connected 
to the ink feed zone 1 3 of an ink cartridge 1 1 , respectively as the ink detecting elements 38 and 39 are shown in 
drawing 7 - it is a member, and it is arranged so that a point may make it face in a connection 37. The ink detecting 
elements 38 and 39 are formed so that it may penetrate outside from the interior of a connection 37 on the side face of 
the ink reservoir section 51 of a connection 37, and they are connected to the head chip 41, respectively. 
[0049] 

The point of the ink detecting elements 38 and 39 is prepared above the filter 53 in a connection 37. This is for 
preventing the negative pressure of the ink 4 by the side of the head chip 41 increasing, and becoming the cause of 
failure of equipment, when ink 4 becomes 53 or less filter. The ink detecting elements 38 and 39 can prevent that ink 4 
disappears from a filter 53 to the head chip 41 side by detecting ink 4 by the ink cartridge 11 side rather than a filter 53. 

[0050] u t j 

When it carries out that the cartridge body 31 is exhausted etc. and there is the need for exchange, in case the Toride 

section 40 fixes ink jet printer equipment 1 , it makes removal of the cartridge body 31 easy. 

[0051] 



The head chip 41 is arranged along the base of the cartridge body 31 , and it is prepared so that nozzle 1 04a which is 
the ink discharge opening which carries out the regurgitation of the liquid ink drop i supplied from a connection 37 and 
which is mentioned later may make the shape of abbreviation Rhine for every color. 

Kwn in drawing 2 , the head cap 42 is covering for protecting the head chip 41. and is opened and closed by the 
covering breaker style which the body 3 of a printer mentions later. The head cap 42 has the slot 71 prepared in the 
closing motion direction of regurgitation side 41a, and the cleaning roller 72 which sucks up the excessive ink 4 which 
was prepared in the longitudinal direction and adhered to regurgitation side 41a of the head chip 41. The head cap 42 
is rotating, while he is trying to be opened and closed along this slot 71 in the direction of mm! Nakaya m f c 
which is the direction of a short hand of an ink cartridge 1 1 at the time of a switching action and the cleaning roller's 72 
contacts regurgitation side 41a of the head chip 41 at this time, sucks up excessive ink 4 and cleans regurgitation side 
41a of the head chip 41 . As for this cleaning roller 72, a member with high absorptivity is used. Moreover, it is made for 
the ink 4 in the head chip 41 not to dry the head cap 42. 

Spending to the ink 4 of each color, as shown in drawing 10 and drawing 11 , the head chip 41 mentioned above 
The circuit board 101 and the exoergic resistors 102a and 102b of the pair which heats ink 4, The film 103 which 
prevents the leakage of ink 4. and the nozzle sheet 104 with which much nozzle 104a by which ink 4 is breathed out in 
the state of a drop was prepared, It has the liquid ink room 105 to which it is surrounded by these and ink 4 is supplied, 
and the ink passage 106 which supplies ink 4 to the liquid ink room 105. 

Thecircuit boards 101 are semi-conductor substrates, such as silicon, and while the exoergic resistors 102a and 102b 
are formed in the 1 principal-plane 101a, control circuits which control the exoergic resistors 102a and 102b, such as 
the main actuation control circuit and a subactuation control circuit, are formed. This control circuit consists of a logic 
IC (Integrated Circuit), a transistor, etc. The exoergic resistors 102a and 102b of a pair generate heat according to the 
current supplied from a power source, heat the ink 4 in the liquid ink room 105, make ink generate air bubbles, and 
raise internal pressure. Thereby, the regurgitation of the heated ink 4 is carried out in the state of a drop from nozzle 
104a prepared in the nozzle sheet 104. About 100 exoergic resistors 102a and 102b of a pair are usually installed by 
the circuit board 101 of 1. The exoergic resistors 102a and 102b of a pair are formed every liquid ink room 105. 
[0055] 

The laminating of the film 103 is carried out to 1 principal-plane 101a of the circuit board 101. After consisting of a dry 
film resist of for example, an exposure hardening mold and carrying out a laminating to the whole abbreviation for 1 
principal-plane 101a of the circuit board 101, the film 103 is formed so that a garbage may be removed, the exoergic 
resistors 102a and 102b of a pair may be put in block and it may surround to an abbreviation concave according to a 
photograph RISOGU rough process. The part which surrounds the exoergic resistors 102a and 102b of a pair with a 
film 103 forms a part of liquid ink room 105. 

Nozzle 1 04a for making the liquid ink drop i breathe out is the sheet-like member in which the recording paper P was 
formed by *"* and the laminating of the nozzle sheet 104 is carried out to the circuit board 101 and the opposite side 
of a film 103 Nozzle 104a is the micropore by which opening was carried out to the nozzle sheet 104 at the circle 
configuration, and it is prepared so that it may counter with the exoergic resistors 102a and 102b of a pair. In addition, 
a nozzle sheet 104 constitutes a part of liquid ink room 105. 

Thefiquid ink room 105 is the space section surrounded by the circuit board 101, the exoergic resistors 102a and 102b 
of a pair the film 103, and the nozzle sheet 104, and the ink 4 from the ink passage 106 is supplied. The ink 4 of the 
liquid ink room 105 is heated by the exoergic resistors 102a and 102b, and in the liquid ink room 105, when air bubbles 
are generated, internal pressure rises. Ink 4 is supplied from the ink cartridge 11 which is connected with the ink 
outflow way 63 of a connection 37, and was connected to the connection 37, and the ink passage 106 forms the 
passage which sends ink 4 into each liquid ink room 105 which is open for free passage to this ink passage 106. That 
is, the ink passage 106 and a connection 34 are opened for free passage. Thereby, the ink 4 supplied from an ink 
cartridge 1 1 flows into the ink passage 106, and it fills up with it in the liquid ink room 1 05. 

[0058] . , 

The above head chips 41 are stuck on the nozzle sheet 104 with which nozzle 104a as shows two or more circuit 
boards 101 in which the exoergic resistors 102a and 102b were formed to drawing 12 (B) was prepared side by side so 
that nozzle 104a may be located on exoergic resistor 102a of a pair, and 102b. Concretely, bordering on the center line 
P of the transit direction of the recording paper P, and the direction which intersects perpendicularly as shown in 
drawing 12 (A) the circuit board 101 is stuck on a nozzle sheet 104 so that the exoergic resistors 102a and 102b may 



■4 



be located in the both sides of a center line P. It is because a manufacturing-technology top is difficult to establish the 
liquid ink room 105 for the cross direction of the recording paper P in the circuit board 101 of 1 , and he is trying for this 
to form the liquid ink room 105 for the cross direction of the recording paper P here by arranging two or more circuit 
boards 101 in a nozzle sheet 104. 

fhefnk 4 from the ink passage 106 combined with the head chip 41 is supplied and filled at the liquid ink room 105. 
And the ink air bubbles of a gaseous phase are generated into the part which the exoergic resistors 102a and 102b of 
a pair generate heat quickly, respectively, consequently touches the exoergic resistors 102a and 102b of a pair •by 
passing a short time, for example, the pulse current between 1-3microsec(s), to the exoergic resistors 1 02a and 102b 
of a pair And the ink 4 of the volume integral of the ink air bubbles which expanded is pressed (ink 4 boils). The ink 4 
of the volume equivalent to the ink 4 pressed by ink air bubbles in the part which touches nozzle 104a is breathed out 
from nozzle 104a as a liquid ink drop i by this, and reaches the target on the recording paper P by it. 

Here explanation of the exoergic resistors 102a and 102b of the pair prepared in each liquid ink room 105 installs the 
exoergic resistors 102a and 102b of a pair in the transit direction of the recording paper P shown by the drawinq 13 
Nakaya mark D in one liquid ink room 105, as shown in drawinq 13 . In addition, in drawinq 13,, the dashed line shows 
the location of nozzle 104a. 

The exoergic resistors 102a and 102b of a pair have the same die length in a configuration which divided one exoergic 
resistor into two and since width of face is formed in one half, they can make resistance an almost double value. 
Furthermore, by connecting the exoergic resistors 102a and 102b of this pair to a serial, it can be made about 4 times 
before dividing resistance, and calorific value can be enlarged. 
[0062] 

In order to boil the ink 4 in the liquid ink room 105, it is necessary to pass a fixed current to the exoergic resistors 102a 
and 102b of a pair, and to generate heat the exoergic resistors 102a and 102b of a pair. The liquid ink drop i is 
breathed out from nozzle 104a by the energy at the time of this ebullition. In obtaining predetermined calorific value, if 
the exoergic resistors 102a and 102b have small resistance, they need to enlarge the current to pass, but they narrow 
width of face here and make resistance high by connecting two more resistance to a serial, and it enables it to boil the 
ink in the liquid ink room 105 at few currents. Thereby, the head chip 41 can make the transistor for passing a current 
etc. small, and can attain space-saving-ization. 
rnnfi3i 

In addition although resistance can be made high if the thickness of the exoergic resistors 102a and 102b of a pair is 
formed thinly, there is a fixed limitation in making thin thickness of the exoergic resistors 1 02a and 1 02b of a pair from 
viewpoints, such as an ingredient selected as exoergic resistors 102a and 102b of a pair, and reinforcement 
(endurance). For this reason, the resistance of the exoergic resistors 102a and 102b of a pair is made high by dividing, 
without making thickness thin. 
10064] 

By the way if drive control of the exoergic resistors 102a and 102b is carried out so that it may become the same, time 
amount i.e., gassing time amount, until the ink in the liquid ink room 105 boils by the exoergic resistors 102a and 102b 
of a pair, when making the ink in the liquid ink room 105 breathe out from nozzle 104a, the liquid ink drop i will be 
dropped' just under than nozzle 104a. Moreover, when the gassing time amount of the exoergic resistors 102a and 
102b of a pair is made to generate time difference, ink 4 boils in abbreviation coincidence on exoergic resistor 102a of 
a pair, and 102b, air bubbles stop generating, it shifts to either of the side-by-side installation directions of the exoergic 
resistors 102a and 102b, and the liquid ink drop i is dropped. As shown in drawing 13 , when the exoergic resistors 
102a and 102b of a pair are concretely installed in the transit direction of the recording paper P, the liquid ink drop i is 
shifted and dropped in the transit direction of the recording paper P. 
[0065] 

This is explained using drawing 14 . Drawing 14 shows the relation between the difference of the ink gassing time 
amount in the exoergic resistors 102a and 102b of a pair, and the regurgitation include angle of the liquid ink drop i. In 
addition, drawing 14 shows the regurgitation include angle theta x of the transit direction (direction in which the 
exoergic resistors 102a and 102b of a pair are installed side by side) of the recording paper P. Drawinq 14 has taken 
the difference of gassing time amount along the axis of abscissa, and about 6% of dispersion produces the resistance 
difference in the exoergic resistors 102a and 102b of a pair by 0.08micro of time difference sec 3% in 0.04micro of time 
difference sec. In addition, drawing 14 is as a result of [ by the computer ] simulation. 
[0066] 

If a difference arises in gassing time amount as shown in drawing 14 , the regurgitation include angle of the liquid ink 



drop i is no longer an abbreviation perpendicular, and an inclination will also become large, so that time difference is 
large Then, the chip head 41 can use this property, can control the gassing time amount of the exoergic resistors 102a 
and 102b of a pair, respectively, and can control the regurgitation include angle from nozzle 104a of the liquid ink drop i, 
i.e., a discharge direction. 

The above head chips 41 are supplying a current to each of the exoergic resistors 102a and 102b of the pair in each 
liquid ink room 105, and make the liquid ink drop i breathe out from nozzle 104a. With this head chip 41 , gassing time 
amount of the exoergic resistors 102a and 102b of a pair can be theoretically made the same by supplying the same 
quantity of a current to abbreviation coincidence to the exoergic resistors 102a and 102b of a pair. Therefore, the 
exoergic resistors 102a and 102b of a pair can make coincidence able to boil ink 4, and can make the liquid ink drop i 
breathe out from nozzle 104a so that the regurgitation include angle of the liquid ink drop i may become an 
abbreviation perpendicular to the impact side of the liquid ink drop i. 
rnnfifti 

Moreover the head chip 41 controls the exoergic resistors 102a and 102b for the exoergic resistors 102a and 102b of 
the pair in each liquid ink room 105 to change gassing time amount. In this case, the head chip 41 is giving a difference 
to the current supplied to the exoergic resistors 102a and 102b of a pair, or giving time difference, although the same 
amount of currents is supplied, exoergic resistance pair 102a of a pair, and 102b - each gassing time amount can be 
made to be able to produce a difference, and the liquid ink drop i breathed out from nozzle 1 04a can be made to reach 
the impact location of the liquid ink drop i when the liquid ink drop i is breathed out by the constant abbreviation, 
perpendicular to an impact side, and a different location That is, the head chip 41 can make the liquid ink drop i 
breathe out from nozzle 104a so that the regurgitation include angle of the liquid ink drop i may become slanting to the 
impact side of ink 4. 

When the nozzle sheet 104 with which nozzle 104a was formed is stuck on the circuit board 101 in which the film 103 
was formed and the lamination location of a nozzle sheet 104 shifts to the circuit board 101 , the relative position of the 
exoergic resistors 102a and 102b and nozzle 104a shifts, the pressure by air bubbles stops adding equally to nozzle 
104a and the discharge direction of the liquid ink drop i will shift. The gassing time amount of the exoergic resistors 
1 02a'and 1 02b of a pair is controlled by the nozzle head 41 , respectively, and he controls the regurgitation include 
angle from nozzle 1 04a of the liquid ink drop i by it, and is trying to amend a gap of the discharge direction 
accompanying a gap of the relative position of the exoergic resistors 102a and 102b and nozzle 104a. 

ISexUhe body 3 of a printer which constitutes the printer equipment 1 with which it is equipped with the head cartlidge 

2 constituted as mentioned above is explained with reference to a drawing. 

[0071] 

The head cartlidge applied part 81 equipped with a head cartlidge 2 as the body 3 of a printer is shown in above- 
mentioned drawing 1 and drawing 15 , The head cartlidge maintenance device 82 for holding and fixing a head 
cartlidge 2 to the head cartlidge applied part 81, It has the feed opening 85 which supplies the recording paper P to the 
head cap breaker style 83 which opens and closes the head cap 42, the feeding-and-discarding paper device 84 which 
carries out feeding-and-discarding paper of the recording paper P, and the feeding-and-discarding paper device 84, 
and the delivery opening 86 with which the recording paper P is outputted from the feeding-and-discarding paper 
device 84. 
[0072] 

The head cartlidge applied part 81 is a crevice where it is equipped with a head cartlidge 2, and in order to print on the 
detail paper it runs as data, it is equipped with a head cartlidge 2 so that regurgitation side 41a of the head chip 41 and 
the space of the detail paper P it runs may serve as abbreviation parallel. It may be necessary to exchange a head 
cartlidge 2 by ink plugging in the head chip 41 etc., and although there is no frequency which is about 1 1 ink cartridge, 
since it is an article of consumption, it is held according to the head cartlidge maintenance device 82 removable to the 
head cartlidge applied part 81 . As it is stuck to datum-plane 3a prepared in the body 3 of a printer by pressure, the 
head cartlidge maintenance device 82 positions a head cartlidge 2, and it holds and enables it to be a device for 
holding a head cartlidge 2 removable to the head cartlidge applied part 81, and to fix it by stopping to energization 
members, such as a spring which was prepared in the head cartlidge 2, in which it gathered and 82a was prepared in 
stop hole 82b of the body 3 of a printer and which is not illustrated. 

When had the mechanical component which opens and closes the head cap 42 of a head cartlidge 2, move the head 
cap 42 and it is made exposed [ the chip head 41 ] to the recording paper P, when printing, and printing is completed, 
the head cap breaker style 83 blockades the head cap 42, and protects the chip head 41. The feeding-and-discarding 



paper device 84 has the mechanical component which conveys the recording paper P, conveys the recording paper P 
supplied from a feed hopper 85 to the chip head 41 of a head cartlidge 2, conveys the recording paper P wito which ink 
4 was breathed out to the delivery opening 86, and outputs it to the equipment exterior. The feed opening 85 is 
opening which supplies the recording paper P to the feeding-and-discarding paper device 84, in tray 85a etc.. can carry 
out the laminating of two or more sheets of recording papers P, and can stock them. The recording paper P with which 
■■ the liquid ink drop i was breathed out is conveyed according to the feeding-and-discarding paper device 84, and the 
delivery opening 86 is discharged. 

Here^the control circuit which controls printing by the printer equipment 1 constituted as mentioned above is explained 
with reference to a drawing. 

Sinter mechanical component 111 to which a control circuit 110 drives each mechanical component of the body 3 
of a printer as shown in drawing 16 , The regurgitation control section 1 12 which controls the current supplied to the 
exoergic resistors 102a and 102b of the head chip 41 corresponding to the ink 4 of each color The warning section 
1 1 3 which warns of the residue of the ink 4 of each color, and an external device and the input/output terminal 1 14 
which performs I/O of a signal, It has ROM (Read Only Memory)1 1 5 on which the control program etc. was recorded, 
RAM (Random Access Memory)1 16 from which the read control program is read, and the control section 117 which 
performs control of each part. Furthermore, the information processors 118, such as a personal computer, are 
connected to this printer equipment 1 , and the scanner 119 which changes an image into image data and is inputted 
into an information processor 1 1 8 is further connected to this information processor 118. 

fheprinter mechanical component 111 makes the drive motor which constitutes the head cap breaker style 83 drive 
based on the control signal from a control section 117, and opens and closes the head cap 42. Moreover, the printer 
mechanical component 1 1 1 makes the drive motor which constitutes the feeding-and-discarding paper device 84 dnve 
based on the control signal from a control section 117, feeds paper to the recording paper P from the feed opening 85 
of the body 3 of a printer, and delivers paper to it from the delivery opening 86 after record. 

^regurgitation control section 112 is formed in the circuit board 101 which constitutes the head chip 41 as shown in 
drawing 17 The power sources 120a and 120b for this regurgitation control section 112 to pass a current to the 
exoergic resistors 102a and 102b of the pair prepared in each liquid ink room 105, The switching elements 121a, 121b, 
and 1 21 c which turn on and off the electric connection between the exoergic resistors 102a and 102b of a pair, and 
power sources 120a and 120b, It has Resistors 122a, 122b, and 122c and the variable resistor 123 for controlling the 
current supplied to the exoergic resistors 102a and 102b of a pair. 

Power-source 120a is connected to exoergic resistor 102b, and power-source 120b is alternatively connected to 
Resistors 122a, 122b, and 122c through switching element 122c and a variable resistor 122. These power sources 
120a and 120b are supplied from the outside of the ink head cartlidge 2. 

Switching element 121a consists of transistors etc., is arranged between exoergic resistor 102a and a gland, and 
functions as a main actuation control section which controls turning on and off of the exoergic resistors 102a and 102b. 
It consists of transistors etc., and connects between a variable resistor 123 and Resistors 122a, 122b, and 122c, and 
switching element 121b also controls the amount of currents supplied to exoergic resistor 102a. It connects between a 
variable resistor 123 and power-source 120b, and switching element 121c controls the discharge direction of the liquid 
ink drop i Resistors 122a, 122b, and 122c, a variable resistor 123, switching element 121b, and switching element 
121c function as a subactuation control section which controls the discharge direction of the liquid ink drop i. 

Resistors 122a 122b and 122c have resistance different, respectively, and control the amount of currents supplied to 
exoergic resistor 102a by switching switching element 121b. Concretely, resistor 122a has the largest resistance, 
subsequently resistor 122b is large, the resistance of resistor 122c is the smallest, and the amount of currents supplied 
to exoergic resistor 102a becomes settled by with any of Resistors 122a-122c it connects. 

A variable resistor 123 adjusts further the amount of currents supplied to exoergic resistor 102a of a pair by being 

combined with any of Resistors 122a, 122b, and 122c they are. 

T00821 

Next if actuation of this regurgitation control section 1 1 2 is explained, when switching element 121b is turned OFF and 
Resistors 122a, 122b, and 122c and the exoergic resistors 102a and 102b of a pair are not connected, If switching 



element 121a is turned ON, a current will be supplied to the exoergic resistors 102a and 102b of the . pair by which 
series connection was carried out from power-source 120a a current does not flow to Resistors 122a 122b and 122c). 
sZ ^ Stance of the exoergic resistors 102a and 102b of a pair is the same at this time the heating value wh.ch 
the exoergic resistors 102a and 102b of a pair generate becomes abbreviation identitas. therefore, gassing time 
amount - abbreviation - it becomes the same and is shown in drawing 18 - as - the liquid ink drop i - the 
regurgitation include angle of ink 4 - the impact side of ink 4 - receiving - an abbreviation perpendicular - -become i - 
[SatiVed out from nozzle 104a. Therefore, the breathed-out liquid ink drop i reaches the impact area shown by 130 
in drawing 18 . 

Ever, when connection with or [ any of switching element 121b and the resistors 122a 122b, and 122c ] is turned 
ON switching element 121a is turned ON and switching element 121c is connected with a gland, the discharge 
direction of the liquid ink drop i serves as the downstream of the transit direction of the recording paper and can carry 
out adjustable [ of the discharge direction of the liquid ink drop i ] toward the downstream of the transrt direction of the 
recording paper P. By namely, the thing for which switching element 121b is connected for any of Resistors 122a, 122b, 
and 122c being A current flows from the middle point of the exoergic resistors 102a and 102b in the drawing 17 
Nakaya mark a1 direction which is the direction of Resistors 122a, 122b, and 122c. The amount of currents supplied to 
exoergic resistor 102a decreases, a difference arises on the current supplied and a difference produces the exoergic 
resistors 102a and 102b of a pair also in the heating value generated to both. In this case, since Resistors 122a. 122b, 
and 1 22c have resistance different, respectively, they can change the amount of currents supplied to exoergic resistor 
102a of a pair by switch of switching element 121b in a three-stage, thereby, a difference produces the head chip 41 in 
the heating value generated in the exoergic resistors 102a and 102b of a pair - making - a switch of switching 
element 121b - the exoergic resistors 102a and 102b of a pair three steps of time difference can be given to each 
gassing time amount, and the regurgitation include angle of the liquid ink drop i can be changed to three steps in the 
downstream of the transit direction of the recording paper P. 

Therequrgitation control section 112 makes the liquid ink drop i reach concretely, any of the impact area 1 131,132 ^133 
divided into three steps in the transit direction of the recording paper P they are from the impact area 130 which the 
liquid ink drop i was breathed out by the abbreviation perpendicular, and reached it from nozzle 104a, as shown in 
drawing 18 Furthermore, in detail, if switching element 121b is connected with smallest resistor 122c of resistance, 
the current amount of supply to exoergic resistor 1 02a will decrease most, the current difference supplied to the 
exoergic resistors 102a and 102b of a pair will become the largest, and the liquid ink drop i will reach the impact area 
133 of the most distant location from an impact area 130. Moreover, if it connects with resistor 122a with the highest 
resistance, the current amount of supply supplied to exoergic resistor 102b will become the largest, the current 
difference supplied to the exoergic resistors 102a and 102b of a pair will become the smallest, and the liquid ink drop i 
will reach the impact area 1 31 of the nearest location from an impact area 1 30. 

furthermore the current supplied to exoergic resistor 102a by carrying out adjustable [ of the resistance ] with a 
variable resistor 123 - it can fine-adjust - this - following - an impact area 130,131,132,133 ~ the regurgitation 
include angle of the liquid ink drop i can be adjusted so that it may reach the target between each, 
rnoftfii 

If switching element 121c is switched and it connects with power-source 120b. the discharge direction of the liquid ink 
drop i can be made into the upstream of the transit direction of the recording paper P. In this case, to exoergic resistor 
102 a the current from power-source 120a flows at a drawing 17 Nakaya mark a 2-way. and the currenl [from power- 
source 120b is added for a current to a current from [ from the middle point of the exoergic resistors 102a and 102b ] 
power-source 1 20a. That is, it becomes contrary to the time of connecting switching element 1 21 c to a gland Thereby, 
the liquid ink drop i is breathed out by the impact location of the opposite side with the time of connecting switching 
element 121c to a gland bordering on the impact area 130 which the liquid ink drop i was breathed out by the 
abbreviation perpendicular, and reached from nozzle 104a. 

Conaetely if switching element 1 21 b is connected with resistor 1 22c with the smallest resistance, the current from 
power-source 121a and the current from power-source 120b will be added, the amount of currents supplied to exoergic 
resistor 102a will increase most, and the current difference supplied to the exoergic resistors 102a and 02b of a pair 
will become the largest. Therefore, the liquid ink drop i reaches the impact area 136 of the most distant location from 
an impact area 130. If switching element 121b is connected with largest resistor 122a of resistance, the current 
supplied to exoergic resistor 102a will decrease most, and the current difference supplied to the exoergic resistors 
102a and 102b of a pair will become the smallest. Therefore, the liquid ink drop i reaches the impact area 134 of the 



nearest location in the liquid ink drop i from an impact area 130. 

T00881 

Thus at the regurgitation control section 1 12, the discharge direction from nozzle 104a of the liquid ink drop i can be 
changed in the transit direction of the recording paper P in seven steps by switching the switching elements 121b and 
121c which constitute a subactuation control section, and the discharge direction of the liquid ink drop i can be 
changed to seven or more steps by combining Resistors 122a, 122b, and 122c and a variable resistor 123 further. 
Centering on the impact area 130 which was breathed out by the abbreviation perpendicular and specifically reached 
the target from nozzle 104a, it can shift in the transit direction of the recording paper P to about 50 micrometers, and it 
can be reached in the liquid ink drop i. 
[0089] 

The warning sections 113 are display means, such as LCD (Liquid Crystal Display), and display information, such as 
printing conditions, a printing condition, and an ink residue. Moreover, the warning sections 113 may be voice output 
means such as a loudspeaker, and output information, such as printing conditions, a printing condition, and an ink 
residue, with voice in this case. In addition, both the warning sections 1 13 may be constituted so that it may have a 
display means and a voice output means. Moreover, it may be made to perform this warning by a monitor, a 
loudspeaker, etc. of an information processor 118. 
[0090] 

An input/output terminal 114 transmits information, such as printing conditions mentioned above, a pnnting condition, 
and an ink residue, to external information-processor 118 grade through an interface. Moreover, a control signal, print 
data, etc. with which an input/output terminal 1 14 outputs information, such as printing conditions mentioned above 
from' the external information processor 118, a printing condition, and an ink residue, are inputted. Here, the 
information processors 118 mentioned above are electronic equipment, such as a personal computer and PDA 
(Personal Digital Assistant). 
[0091] 

As an interface, serial interface, a parallel interface, etc. can be used for the input/output terminal 1 14 connected with 
information-processor 118 grade, and it is concretely based on the specification of USB (Universal Serial Bus), 
RS(Recommended Standard)232C, and IEEE(lnstitute of Electrical and Electronic Engineers) 1394 grade. Moreover, 
an input/output terminal 1 14 may be made to perform data communication in the form of [ any ] a wire communication 
or radio between information processors 118. In addition, there are IEEE802.11a, 802.11b, 802.1 1g, etc. as this radio 
specification. 
[0092] 

In addition networks, such as the Internet, may intervene between an input/output terminal 1 14 and an information 
processor 118 An input/output terminal 1 14 In this case, for example, LAN (Local Area Network), ISDN (Integrated 
Services Digital Network), xDSL (Digital Subscriber Line), FTHP (Fiber To The Home), CATV (Community Antenna 
Television), It connects with network networks, such as BS (Broadcasting Satellite). Data communication It is 
performed by various protocols, such as TCP/IP (Transmission Control Protocol/Internet Protocol). 

[0093] ' . . 

ROMs115 are memory, such as EP-ROM (Erasable Programmable Read-Only Memory), and the program of each 
processing which a control section 1 1 7 performs is stored. This program stored is loaded to RAM1 16 by the control 
section 1 1 7. The program from which RAM1 1 6 was read from ROM1 1 5 by the control section 1 1 7, and the vanous 
conditions of printer equipment 1 are loaded. 
[0094] 

By the way, as shown in drawing 10 and drawing 11 , when the lamination location of a nozzle sheet 104 shifts to the 
circuit board 101, the relative position of the exoergic resistors 102a and 102b and nozzle 104a shifts, the pressure by 
air bubbles stops adding equally to nozzle 104a, and the discharge direction of the liquid ink drop i will shift. So, the 
amendment data which amend the discharge direction of the liquid ink drop i by the regurgitation control section 112 
are stored in ROM1 15. Concretely, as shown in drawing 19 , the control current value over the amount of gaps and its 
amount of gaps of an impact location of the liquid ink drop i is stored in ROM1 1 5. 
[0095] 

That is, as shown in drawing 20 , it is difficult to abolish the lamination error e in the lamination of a nozzle sheet 104 to 
the circuit board 101 in which the exoergic resistors 102a and 102b of a pair were formed every liquid ink room 105. 
When sticking a nozzle sheet 104 to the circuit board 101 using a thermoplastic binder especially, it is necessary to 
heat at the time of attachment, and even if the relative position of nozzle 1 04a and the exoergic resistors 1 02a and 
102b of a pair is exact, if it returns to ordinary temperature, at the time of heating, it may shift from the difference in 
coefficient of linear expansion. Moreover, also when the lens of the microscope used for the alignment of the circuit 
board 101 and a nozzle sheet 104 has shifted, a nozzle sheet 104 cannot be correctly stuck to the circuit board 101 . 



As shown in drawing 21 , both directions of Y which go direct to the direction of X and the transit direction of the 
recording paper P which are the transit direction of the recording paper P shift, and when an include angle also 
attached and shifts, there is also a problem that the amount of regurgitation deflection changes with locations among 
the one circuit board 101, further. The discharge direction of the liquid ink drop i changes, because the pressure by air 
bubbles stops adding equally to nozzle 104a. 

And 9 Shen there are many amounts of location gaps of the gap of a nozzle sheet 104 to the circuit board 101 Le., the 
relative position of nozzle 104a established in the exoergic resistors 102a and 102b and nozzle sheet 104 o ttie pair 
prepared in the circuit board 101 , as shown in drawing 22 , the discharge direction of the liquid ink drop i will bend. 
Since the whole discharge direction only shifts when [ of the direction of X, or the direction of Y ] it shifts to a direction 
on the other hand, when using only the one circuit board 101, the effect of these attachment errors can be disregarded. 
However when two or more circuit boards 101 are stuck on the nozzle sheet 104 of 1, unless each amount of location 
gaps is the same at all, it will shift in circuit board 101 comrades, amounts will differ, and the joint of the boundary 
section of the circuit board 101 will be known. 

Theamendment data shown in drawing 19 </A> which amends the discharge direction of the liquid ink drop i recorded 
on ROM1 1 5 When a nozzle sheet 1 04 shifts to the circuit board 1 01 and the discharge direction of the liquid ink drop i 
has changed The control current which is for the control of the regurgitation control section 112 shown in drawing 17 to 
amend the discharge direction of the liquid ink drop i, and is shown on the axis of abscissa of drawinq 19 The current 
value supplied to the subactuation control section 122a, 122b, and 122c which controls the discharge direction of the 
liquid ink drop i shown in drawing 17 , i.e., resistors, a variable resistor 123, switching element 121b, and exoergic 
resistor 102a controlled by switching element 121c is shown. Therefore, the regurgitation control section 112 
determines the control current supplied to exoergic resistor 102a based on the amount of gaps of an impact location, 
and amends the discharge direction of the liquid ink drop i based on the determined control current value. Concretely 
by the regurgitation control section's 112 carrying out change-over control of switching element 121b shown in djawjng 
17 and the switching element 121c, and adjusting a variable resistor 123 further When the energy supplied to the 
ixoergic resistors 102a and 102b is the same, as it controls the amount of currents supplied to exoergic resistor 102a, 
and the regurgitation of the liquid ink drop i is carried out to the direction where the discharge direction of the liquid ink 
drop i shifts to hard flow, the discharge direction of the liquid ink drop i is amended. 

Moreover as shown in drawing 23 , the test pattern data 200 for measuring the amount of gaps of the impact location 
of the liquid ink drop i are stored in ROM1 1 5. This test pattern data 200 forms an image as shown in drawinq 23 , when 
printed by the recording paper P. 
100991 

This test pattern data 200 consists of the 1st evaluation pattern data 201 and the 2nd evaluation pattern data 202. The 
1st evaluation pattern data 201 is pattern data for computing the ideal line 204 for detecting a gap of the discharge 
direction of the liquid ink drop i, and is straight-line data for one line of nozzle 1 04a. Moreover, the 2nd evaluation 
pattern data 202 is pattern data for detecting a gap of the discharge direction of the liquid ink drop i for every installed 
circuit board 101 The absolute-coordinate data which constitute a datum line are contained in the test pattern data 200. 
The test pattern data 200 pinpoint the location of the 1st evaluation pattern data 201 with the distance deltaYI from this 
datum-line data 203, and he is trying to pinpoint the location of the 2nd evaluation pattern data 202 with the distance 
deltaY2 from this datum-line data 203. When amending a gap of the discharge direction of the liquid ink drop i, this test 
pattern data 200 will be first printed by the recording paper P. 

A control section 117 controls each part based on the print data and the control signal which were inputted from the 
input/output terminal 1 14, the electric resistance value change by the ink detecting elements 38 and 39, the electnc 
resistance value change by the ink residue detecting element 36, etc. It reads from ROM1 15 as a control section 117 
and such a processing program, and memorizes to RAM1 16, and each processing is performed based on this program. 

This control section 117 reads the processing program which controls a discharge direction from ROM1 15, loads it to 
RAM116, switches ON/OFF of the switching elements 121a, 121b, and 121c of the regurgitation control section 112 
based on this program, and controls the discharge direction of the liquid ink drop i. 

If printing actuation of the above printer equipments 1 is explained, as shown in drawinq 24 , a control section 1 17 will 
make the drive motor which constitutes the head cap breaker style 83 drive, will move the head cap 42 to the tray 85a 
side to a head cartlidge 2, and will expose nozzle 104a of the head chip 41 . And a control section 1 1 7 makes the drive 



motor which constitutes the feeding-and-discarding paper device 84 drive, carries out the intermission of the recording 
paper P in succession, and makes it run the recording paper. A control section 117 pulls out the recording paper P with 
the feed roller 150 from tray 85a concretely. After conveying one pair of the detail paper P pulled out with the 
separation rollers 151a and 151b of a pair which rotate to an opposite direction mutually on the reversal roller 152 and 
reversing the conveyance direction, the detail paper P is conveyed to the conveyance belt 153. The feeding-and- 
discarding paper device 84 is controlled so that the location which ink 4 reaches because press down the recording 
paper P conveyed by the conveyance belt 1 53 and a means 1 54 stops a position is positioned. 
[0103] 

A control section 1 1 7 is made to perform with this control the regurgitation control section 1 1 2 carries out [ control ] the 
regurgitation of the liquid ink drop i to the recording paper P from the head chip 41 . As shown in drawing 25 , the ink air 
bubbles H and I are generated into the part which touches the exoergic resistors 102a and 102b of the pair in the ink 
passage 1 06, and as shown in drawing 26 , specifically, it is pushed away by the ink 4 of the volume equal to the 
expanded volume of the ink air bubbles H and I by expansion of the ink air bubbles H and I at it. The liquid ink drop i of 
the volume equivalent to the ink 4 pushed away by this by the part which touches nozzle 104a is breathed out from 
nozzle 104a, recorded objects, such as detail paper P, are reached, and an alphabetic character, an image, etc. 
according to print data are printed by the detail paper P. 
[0104] 

And if the liquid ink drop i is breathed out, the ink 4 of the amount breathed out in the liquid ink room 105 which 
breathed out the liquid ink drop i, and tales doses will be immediately filled up from the ink passage 106, and as shown 
in drawing 10 , it will return to the original condition. If the liquid ink drop i is breathed out from the head chip 41 , the 
valve 65 which blockades the opening 64 of the ink room 62 according to the energization force of the energization 
member 66, and the energization force of a diaphragm 69 If the negative pressure of the ink 4 of the ink room 62 by 
the side of the opening ink outflow way 63 divided into 64 increases when the liquid ink drop i is breathed out from the 
head chip 41 as shown in drawing 9 A diaphragm 69 is pushed up by the negative pressure of ink 4 with atmospheric 
pressure, and a valve 65 is resisted and made the energization force of the energization member 66 with the valve 
shaft 68. At this time, the opening 64 of the ink inflow way 61 side of the ink room 62, the ink outflow way 63 side, and 
a between is opened wide, ink 4 is supplied to the ink outflow way 63 side from the ink inflow way 61 side, and the ink 
passage 106 is supplemented with ink. and the negative pressure of ink 4 -- failing -- a diaphragm 69 - it reduces so 
that the ink room 62 may blockade a valve 65 with the valve shaft 68 according to the energization force of return and 
the energization member 66 in the original configuration by stability. If the negative pressure of ink 4 increases 
whenever it carries out the regurgitation of the liquid ink drop i by the valve system 54 as mentioned above, above- 
mentioned actuation will be repeated. Thus, the alphabetic character and image according to print data will be printed 
by the detail paper P it is running according to the feeding-and-discarding paper device 84 at order. And printing is 
completed and the recording paper P is discharged from the delivery opening 86. 
[0105] 

Next, in the above printer equipments 1, the procedure which amends the discharge direction of the liquid ink drop i is 
explained with reference to drawing 27 . First, if a user performs actuation which amends the discharge direction of the 
liquid ink drop i in step S1 by the control unit of an information processor 1 18, or the control unit of printer equipment 1 
While the control section 1 12 of printer equipment 1 reads the program for amending the discharge direction of the 
liquid ink drop i from ROM1 15 and loads it to RAM1 16 from ROM1 15 From ROM1 15, the test pattern data 200 are 
read and the 1st evaluation pattern data 201 and the 2nd evaluation pattern data 202 are printed on the recording 
paper P. 
[0106] 

At this time, as shown in drawing 17 , the regurgitation control section 112 turns OFF switching element 121b, and it is 
made for a current not to flow to Resistors 122a, 122b, and 122c, and it turns ON switching element 121a. namely, the 
time of the same current as the exoergic resistors 102a and 102 being supplied, and there being no gap in the exoergic 
resistors 1 02a and 1 02b of the circuit board 1 01 , and nozzle 1 04a of a nozzle sheet 1 04 - the liquid ink drop i - the 
regurgitation include angle of ink 4 - the impact side of ink 4 - receiving - an abbreviation perpendicular - become - 
it changes into the condition of being breathed out. By this, when the exoergic resistors 102a and 102b of the circuit 
board 1 01 and the relative position of nozzle 1 04a of a nozzle sheet 1 04 have shifted, the impact location of the liquid 
ink drop i will shift, and 1st evaluation pattern 201a will not be printed by the straight line. 
[0107] 

Here, if the detail paper P with which test pattern data 200a was printed using drawing 28 is explained, 1st evaluation 
pattern 201a equivalent to the 1st evaluation pattern data 201 will not be printed by the straight line when the discharge 
direction of the liquid ink drop i has shifted. While each circuit board 101 currently stuck on the nozzle sheet 104 is 
rotating to a nozzle sheet 104, as shown in drawing 28 , it has various inclinations every circuit board 101, and 1st 



evaluation pattern 201a will be printed. Moreover, since it shifts predetermined spacing (deltaY1-deltaY2) every in the 
direction of Y which turns into the transit direction of the recording paper P every circuit board 101 and prints in it as 
explained using above-mentioned drawing 23 , the straight line for every circuit board 101 has the same inclination as 
1st evaluation pattern 201a, and 2nd evaluation pattern 202a equivalent to the 2nd evaluation pattern data 202 will be 
printed. 
[0108] 

In step S2, the image printed by the recording paper P from the scanner 119, i.e., the image containing a test pattern, 
is captured by the information processor 118, and an information processor 118 inputs into printer equipment 1 the 
image data read with the scanner 119 through the input/output terminal section 114. In step S3, the control section 117 
of printer equipment 1 computes an ideal line 204 by computing the distance to 1st evaluation pattern 201a from the 
datum line 203, and computing the average, as shown in drawing 29 . Here, the datum line 203 is absolute-coordinate 
data which the direction of X which intersects perpendicularly with the transit direction of the recording paper P defined 
regardless of the image inputted from the scanner 119 carries out adjustable, and have a coordinate value with the 
fixed value of the direction of Y which is the transit direction of the recording paper P. A control section 117 computes 
an ideal line 204 by detecting the dot which constitutes 1st evaluation pattern 201a printed by the recording paper P, 
totaling the distance which computed and computed the distance of each dot and the datum line 203, and "(ing) total 
value with the number of dots. 
[0109] 

Here, the datum line 203 which serves as criteria in computing an ideal line 204 is absolute-coordinate data, and is not 
printed by the recording paper P with test pattern 200a. Therefore, after the detail paper P had inclined, also when the 
test pattern data 200 are printed, based on 1st evaluation pattern 201a, an ideal line 204 can be computed correctly. 
That is, a control section 1 17 can compute an ideal line 204 regardless of the posture at the time of printing of the 
detail paper P, i.e., an inclination, by not using the datum line 203 printed by the detail paper P with the test pattern 
data 200. 
[0110] 

In step S4, the control section 1 1 7 of printer equipment 1 detects the amount of gaps of the discharge direction of the 
liquid ink drop i for every circuit board 101. Concretely, as shown in drawing 30 , a control section 1 1 7 applies the ideal 
line 204 computed at step S3 mentioned above to the 2nd evaluation pattern 202. Ideal line 204 is shifted a part 
(deltaY1-deltaY2), and, specifically, it applies to 2nd evaluation pattern 202a. And a control section 117 computes the 
amount g of gaps of an ideal line 204 and 2nd evaluation pattern 202a, and the amount g of gaps of the direction of Y 
which is specifically the transit direction of the recording paper P. In addition, the amount g of gaps may be performed 
per dot. 
[0111] 

In step S5, with reference to the amendment data shown in drawing 19 saved at ROM1 1 5, a control section 1 17 is 
worn and computes the control current value corresponding to an amount g. And in step S6, a control section 117 is 
worn and outputs the data of the control current value corresponding to an amount g to the regurgitation control section 
1 1 2. To be shown in drawing 17 , according to the data of the inputted control current value corresponding to [ rub 
and ] an amount g, the regurgitation control section 112 controls switching elements 121b and 121c and a variable 
resistor 123 so that the discharge direction of the liquid ink drop i becomes an abbreviation perpendicular to an impact 
side. 
[0112] 

In step S7, a control section 117 saves the data of the control current value computed based on amendment data at 
ROM1 1 5, and when printing next time, where the discharge direction of the liquid ink drop i is amended from from 
based on the data of a control current value saved at this ROM1 15, it is made to print. 
[0113] 

That is, a control section 117 amends the discharge direction of the liquid ink drop i by the regurgitation control section 
1 12. As shown in drawing 24 and drawing 25 , specifically into the part which touches the exoergic resistors 102a and 
102b of the pair in the ink passage 106, the ink air bubbles F and G are generated in time difference by current control 
to exoergic resistor 102a. Expansion of the direction adjacent to the one where the rate at which the ink air bubbles F 
and G are carried out [ that more power is supplied etc. and ], and the exoergic resistors 102a and 102b of a pair are 
inner-heated is earlier becomes early. And the one where the rate at which it expands of the ink air bubbles F and G is 
earlier presses ink 4 more, and extrudes the liquid ink drop i to a side with slow expansion of air bubbles focusing on 
nozzle 104a. By this, a gap of the discharge direction of the liquid ink drop i accompanying a gap of nozzle 104a to the 
exoergic resistors 102a and 102b of a pair can be corrected, consequently the liquid ink drop i can be dropped at an 
abbreviation perpendicular to the recording paper P. 
[0114] 



as mentioned above, with the printer equipment 1 which applied this invention Even if it is a time of a relative position 
with the exoergic resistors 102a and 102b of the pair prepared together with a nozzle sheet 104 shifting as mentioned 
above, and the discharge direction of the liquid ink drop i shifting It can prevent that white **** in accordance with a gap 
of the impact location of the liquid ink drop i etc. appears in the image which could amend the discharge direction of the 
liquid ink drop i by the regurgitation control section 112, consequently was printed. Moreover, with this printer 
equipment 1, by enabling it to amend the discharge direction of the liquid ink drop i, tolerance of the error at the time of 
attaching the circuit board 101 in a nozzle sheet 104 can be enlarged, and improvement in the productive efficiency of 
the head chip 41 can be aimed at. 
[0115] 

By the way, if dispersion is in the travel speed of the recording paper P even if it is in the above printer equipments 1, 
precision printed, such as an image and an alphabetic character, will be influenced. For example, when the travel 
speed of the recording paper is quick, an image, an alphabetic character, etc. which were recorded will be extended in 
the transit direction of the recording paper, and will be printed, or the concentration of a color will become thin. 
Moreover, when the travel speed of the recording paper is slow, an image, an alphabetic character, etc. which were 
recorded will be shrunken in the transit direction of the recording paper, and will be printed, or the concentration of a 
color will become deep. So, as above-mentioned drawing 18 showed, the switching elements 121a, 121b, and 121c 
and variable resistor 123 which constitute the regurgitation control section 1 12 are adjusted, and it may be made to 
carry out adjustable [ of the discharge direction of the liquid ink drop i ] with this printer equipment 1, after carrying out 
by the approach which mentioned above amendment of the discharge direction of the liquid ink drop i periodically or at 
random. 
[0116] 

Test printing of the test pattern 200a is carried out using the test pattern data 200 which were saved in the above 
example at ROM1 15 built in the body 3 of a printer with a user's hand in amending the discharge direction of the liquid 
ink drop i. Although the case where read the recording paper P with which test pattern 200a was printed with a scanner 
119, detected a gap of the impact location of the liquid ink drop i for every dot, computed the data of a control current 
value based on a detection result, and the amount of currents of exoergic resistor 102a was controlled was explained It 
is made to perform this invention at the time of the shipment judging in works, and it may be saved in the memory 
which prepared amendment data in the ink head cartlidge 2. 
[0117] 

For example, ROM1 15 is not formed in the body 3 of a printer, but you may make it prepare it in the ink head cartlidge 
2. When forming ROM1 15 in the ink head cartlidge 2, at the time of the shipment judging from the works of a head 
cartlidge 2, processing to step S1 of above-mentioned drawing 27 - step S7 is performed, and the data of a control 
current value are saved at ROM1 1 5 of the ink head cartlidge 2 based on a detection result. The ink head cartlidge 2 is 
also an article of consumption, since this printer equipment 1 is removable, when it is exchanged in the ink head 
cartlidge 2 under a user to the body 3 of a printer, a control section 117 acquires the data of a control current value 
from ROM1 1 5 of the ink head cartlidge 2 for which it was exchanged, and it controls the amount of currents of exoergic 
resistor 102a. Therefore, the need of amending the discharge direction of the liquid ink drop i shown in above- 
mentioned drawing 27 whenever the user exchanged the ink head cartlidge 2 is lost, and improvement in the 
convenience of printer equipment 1 can be aimed at. 
[0118] 

Moreover, ROM115 is formed in the body 3 of a printer, and you may make it prepare memory also in the ink head 
cartlidge 2 further as other examples. In this case, the amendment data for amending the discharge direction of the 
liquid ink drop i measured at the time of the shipment judging from works are stored in the memory of the ink head 
cartlidge 2. Amendment data here are several bits (here triplet) digital amendment data, such as [000], [001], and [010]. 
On the other hand, as shown in drawing 31 , the translation table which changes the several bits amendment data 
stored in ROM of the ink head cartlidge 2 and the data of the control current value of exoergic resistor 102a is stored in 
ROM1 1 5 of the body 3 of a printer. If equipped with the ink head cartlidge 2, from ROM of the ink head cartlidge 2, a 
control section 1 17 can read several bits amendment data, can control the current which supplies the data of a control 
current value to exoergic resistor 102a by the regurgitation control section 112 based on the data of the control current 
value specified and specified with reference to the translation table stored in ROM1 15, and can amend the discharge 
direction of the liquid ink drop i. 
[0119] 

Furthermore, although the test pattern data 200 shown in drawing 23 and drawing 28 prepared 1st evaluation pattern 
data 201a and 2nd evaluation pattern data 202a, they are good only also as 2nd evaluation pattern data 202a. In this 
case, what is necessary is to compute an ideal line 204 by measuring the distance from the datum line 203 every 2nd 
[ according to the circuit board 101 ] evaluation pattern 202, and just to compute the amount of gaps of the 2nd 



evaluation pattern 202 from an ideal line 204. 

Moreover in the above example, are in charge of amending the discharge direction of the liquid ink drop i. Test printing 
of the test pattern 200a is carried out using the test pattern data 200 saved at ROM1 15 built in the body 3 of a printer 
2Ta use* X Sough the case where read the recording paper P with which test pattern 00a was P"n ted w.th 
a scanner 1 1 9, detected a gap of the impact location of the liquid ink drop i for every dot. computed ttie data of a 
S2 value based on a detection result, and the amount of currents of exoergic res.stor 102a was wntrojed 
Ts e plained This invention measures the amount of gaps of nozzle 104a and foe exoerg.c reas tors 102a and 102b 
directly using a microscope etc. at the time of the shipment judging in works and you i may ma e rt save A j , the 
memory which prepared foe amount of gaps in the ink head cartlidge 2. in this case, to ROM1 1 5 of the body 3 of a 
Sr s 3S ^drawingM , the table which specifies the value of the control current for amending the discharge 
d^cT^ l5*U> nozzle 104a is saved. A control section 1 17 specifies ^ data <tf M> oonM current 
based on ^he data about the amount of gaps of nozzle 104a and the exoergic resistors 102a and 102b read from the 
™ oSe ink head cartlidge 2. What is necessary is to control the amount of currents supplied to exoerg.c res.stor 
Trj2a by foe I regurgitation control section 1 1 2, and just to control the discharge direction of the l,qu,d .nk drop . by rt. 

Furthermore, although the above example explained the case where put in order and formed the exoergic ; resistors 
02a and 102b in the transit direction of the recording paper P, made adjustable [ of the discharge ^ Mmdta 
liquid ink drop i ] carry out in the transit direction of the recording paper P, and the discharge direction of foe J.qu.d ink 
d?op i was controlled as shown in drawing 13 . you may make it arrange the exoergic resis ton \™a^0^e 
direction which intersects perpendicularly to foe transit direction of foe recording paper P. In 
direction of the liquid ink drop i can be carried out in the direction which intersects perpendicularly to foe transit 
direction of the recording paper P, and when having shifted in the direction in which the location of foe exoergic 
Sors ?02a and 102a intersects perpendicularly to the transit direction of foe recording paper P to nozzle^ 104a , foe 
mpact location of the liquid ink drop i can be amended. Furthermore, the number of the exoergic resistors prepared ,n 
he liquid ink room 105 of 1 is not limited to two. For example, it is, even if it prepares one pair of exoe g.c res star in 

Z it direction of the recording paper P, it prepares it in the direction which 
direction of the recording paper P one pair further and it prepares it in the four sum totals every liquid ink room 105, 
and Us ° In this case even if it could make the discharge direction of the liquid ink drop i into foe ; 2-way ol the 
direction which intersects perpendicularly to foe transit direction of the recording paper P, and the transit direction of 
foetLTpape P and foe location of an exoergic resistor has shifted to which direction to nozzle ^ajhe .mpact 
locationof the liquid ink drop i can be amended. Furthermore, foe number of exoergic resistors is not hmrted to these 
numbers. 

Furthlrmore, in foe above example, although a head cartlidge 2 is removable and the ink cartridge 11^"^^ 
taking foe case of removable printer equipment 1 to foe head cartlidge 2 to foe body 3 o a printer, about the head chip 
41 , the body 3 of a printer and a head cartlidge 2 can also apply to the printer equipment of one. 

Moreover, although foe above example explained to foe recording paper taking the case of the printer equipn^nt which 
Ss an alphabetic character and an image, this invention is widely applicable to o then B qu.pments which cany out the 
regurgitation of a slight quantity of the liquid. For example, this invention is also applicable to the hquid <W«*» 
Sent which breathes out foe liquid containing foe conductive particle for forming the detailed crcurt pattern of the 
regurgitation equipment for DNA chips in a liquid (JP.2002-34560.A), or a printed-circuit board. 

Furthlrmore, pressure generating means to make the liquid ink room 105 generate air bubbles mq r be Piezoelectric 
devices such as a piezo-electric element besides foe gassing means of the exoergic resistors 102a and 102b 
Moreover, this invention made foe almost same range as the form width of face of the above recording pape s foe 

range of ink. Namely, others [ equipment / of the Rhine mold with which the ink discharge opening which 
a'rries out the regurgitation of the ink to foe shape of Rhine was prepared / "qu^urgrtatjon 1 eink head section 
which foe ink head section was equipped with foe ink cartridge, and was equipped with ^^g^^. 
direction of the recording paper. That is, foe ink of a predetermined color is also applicable to the hqu.d regurgrtat.on 
equipment of the serial mold which the recording paper is made to reach by moving in the transit direction of foe 
recording paper, and the direction which carries out an abbreviation rectangular cross. 
[0125] 

tote^X^™. a gap of the discharge direction of the liquid accompanying a gap of the relative position of 



a discharge opening and a pressure generating component can amend, therefore, according to this invention, 

improvement in productive efficiency can aim at by controlling the discharge direction of the above-mentioned liquid 

which supplies the energy of the amount of energy which is different for the pressure generating component of a pair, 

or shifts timing, supplies the above-mentioned energy, and is breathed out from the above-mentioned discharge 

opening based on the amendment data of a storage means. 

[Brief Description of the Drawings) . . 

[D rawing 11 It is the perspective view showing the ink jet printer equipment concerning this invention. 

[Drawing 21 It is the perspective view showing the ink jet print head cartridge with which this ink jet printer equipment is 

Ba3] It is the sectional view showing the condition that this ink jet print head cartridge was equipped with the ink 

[Drawings When this ink jet print head cartridge is equipped with an ink cartridge, the feed hopper of an ink feed zone 

is the mimetic diagram showing the condition of having been blockaded by the valve. 

[Drawing 51 When this ink jet print head cartridge is equipped with an ink cartridge, it is the mimetic diagram showing 

the condition that the feed hopper of an ink feed zone was opened wide. 

[Drawing 61 It is the top view showing the applied part of this ink jet print head cartridge. 

[ Drawing 71 It is the sectional view showing the relation between this ink jet print head cartndge and a head chip. 

[Drawing 81 It is the sectional view showing the condition that the valve of the valve system in the connection of this ink 

jet print head cartridge closed. n( ^ -, n t, 

[Drawing 91 It is the sectional view showing the condition that the valve of the valve system in the connection of this ink 

jet print head cartridge opened. 

[Drawing 101 It is the sectional view showing the head chip of this ink jet pnnt head cartndge. 

[Drawing 111 It is the decomposition perspective view showing the head chip of this ink jet print head cartridge. 

[Drawing 121 It is drawing explaining the condition of sticking the circuit board on a nozzle sheet, and (A) shows the 

array condition of the circuit board and (B) shows the nozzle sheet with which the nozzle was prepared. 

[Drawing 131 It is the top view showing the head chip of this ink jet print head cartndge. 

fDrawinq 141 It is the property Fig. showing the relation between the difference of gassing time amount, and a 

regurgitation include angle. 

[Drawing 151 In ink jet printer equipment, it is the side elevation seeing through and showing a part of condition that the 

head cap breaker style has closed. 

[Drawing 161 It is a block diagram explaining the control circuit of this ink jet printer equipment. 

[Drawing 171 It is a circuit diagram explaining the regurgitation control section which controls the discharge direction of 

'ffrawing 181 It is the top view showing typically the impact area of the liquid ink drop breathed out from this head chip. 
[Drawing 191 It is the property Fig. showing relation with the control current value over the amount of gaps and its 
amount of gaps of an impact location of a liquid ink drop. 

[Drawing 201 It is a top view explaining the gap of a nozzle sheet to the circuit board. 

[Drawing 211 It is drawing showing the condition of having been stuck after the nozzle sheet had rotated to the circuit 

Drawing 221 To the circuit board, a nozzle sheet rotates, and is stuck, and a liquid ink drop is the sectional view 
showing the condition of being bent and breathed out. . 
[Drawing 231 It is drawing explaining the test pattern data for amending the discharge direction of a liquid ink drop. 
[Drawing 241 In this ink jet printer equipment, it is the side elevation seeing through and showing a part of condition that 
the head cap breaker style is open. 

[Drawing 251 In the head chip of this ink jet print head cartridge, it is the sectional view showing the condition that ink 
air bubbles were generated. . . 

[Drawing 261 In the head chip of this ink jet print head cartridge, it is the sectional view showing the condition that a 
liquid ink drop is breathed out from a nozzle with the generated ink air bubbles. 

[ Drawing 271 It is a flow chart explaining the procedure which amends the discharge direction of a liquid ink drop. 
[Drawing 281 It is drawing explaining the condition of having been printed by the recording paper with which test pattern 
data were printed. 

[Drawing 291 It is drawing explaining the relation between the 1st evaluation pattern and an ideal line. 
[Drawing 301 It is drawing explaining the relation between the 2nd evaluation pattern and an ideal line. 
[Drawing 311 It is drawing explaining amendment data and the translation table of the control current. 
[Drawing 321 It is drawing explaining the relation between the amount of gaps of a nozzle, and the control current. 
[Description of Notations) 



1 1nk Jet Printer Equipment, 2 Ink Jet Print Head Cartridge, 3 The body of a printer, 4 Ink, 1 1 1nk cartridge, 12 The ink 
hold section, 13 An ink feed zone, 31 Cartridge body, 32 An applied part, 41 A head chip, 42 Head cap, 81 A head 
cartlidge applied part, 82 Head cartlidge maintenance device, 83 A head cap breaker style, 84 A feeding-and- 
discarding paper device, 85 Feed opening, 86 Delivery opening, 101 The circuit board, 102a, 102b Exoergic resistor, 
103 A film 104 A nozzle sheet, 104a Nozzle, 105 A liquid ink room, 106 An ink supply way, 112 A regurgitation control 
section, 115 ROM and 117 A control section, 120a, 120b A power source, 121a, 121b, 121c Switching element, 122a, 
1 22b, 1 22c Resistance and 1 23 Variable resistance, 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the perspective view showing the ink jet printer equipment concerning this invention. 

[Drawing 21 It is the perspective view showing the ink jet print head cartridge with which this ink jet printer equipment is 

equipped. ... . 

[Drawing 31 It is the sectional view showing the condition that this ink jet print head cartridge was equipped with the ink 

cartridge. : . 

[Drawing 41 When this ink jet print head cartridge is equipped with an ink cartridge, the feed hopper of an ink teed zone 

is the mimetic diagram showing the condition of having been blockaded by the valve. 

fDrawing 51 When this ink jet print head cartridge is equipped with an ink cartridge, it is the mimetic diagram showing 

the condition that the feed hopper of an ink feed zone was opened wide. 

[Drawing 61 It is the top view showing the applied part of this ink jet print head cartridge. 

fDrawing 71 It is the sectional view showing the relation between this ink jet print head cartridge and a head chip. 

fDrawing 81 It is the sectional view showing the condition that the valve of the valve system in the connection of this ink 

jet print head cartridge closed. 

[Drawing 91 It is the sectional view showing the condition that the valve of the valve system in the connection of this ink 
jet print head cartridge opened. 

[Drawing 101 It is the sectional view showing the head chip of this ink jet print head cartridge. 

[Drawing 111 It is the decomposition perspective view showing the head chip of this ink jet print head cartridge. 

[Drawing 121 It is drawing explaining the condition of sticking the circuit board on a nozzle sheet, and (A) shows the 

array condition of the circuit board and (B) shows the nozzle sheet with which the nozzle was prepared. 

[Drawing 131 It is the top view showing the head chip of this ink jet print head cartridge. 

[Drawing 141 It is the property Fig. showing the relation between the difference of gassing time amount, and a 

regurgitation include angle. 

[Drawing 151 In ink jet printer equipment, it is the side elevation seeing through and showing a part of condition that the 
head cap breaker style has closed. 

[Drawing 161 It is a block diagram explaining the control circuit of this ink jet printer equipment. 

[Drawing 171 It is a circuit diagram explaining the regurgitation control section which controls the discharge direction of 

ink. 

[Drawing 181 It is the top view showing typically the impact area of the liquid ink drop breathed out from this head chip. 
[Drawing 191 It is the property Fig. showing relation with the control current value over the amount of gaps and its 
amount of gaps of an impact location of a liquid ink drop. 
fDrawing 201 It is a top view explaining the gap of a nozzle sheet to the circuit board. 

[Drawing 211 It is drawing showing the condition of having been stuck after the nozzle sheet had rotated to the circuit 

board. . 
[Drawing 221 To the circuit board, a nozzle sheet rotates, and is stuck, and a liquid ink drop is the sectional view 
showing the condition of being bent and breathed out. 

[Drawing 231 It is drawing explaining the test pattern data for amending the discharge direction of a liquid ink drop. 
[Drawing 241 In this ink jet printer equipment, it is the side elevation seeing through and showing a part of condition that 
the head cap breaker style is open. 

[Drawing 251 In the head chip of this ink jet print head cartridge, it is the sectional view showing the condition that ink 
air bubbles were generated. 

[Drawing 261 In the head chip of this ink jet print head cartridge, it is the sectional view showing the condition that a 
liquid ink drop is breathed out from a nozzle with the generated ink air bubbles. 



[Drawing 271 It is a flow chart explaining the procedure which amends the discharge direction of a liquid ink drop. 
rDrawina281 It is drawing explaining the condition of having been printed by the recording paper with which test pattern 
data were printed. 

[Drawing 291 It is drawing explaining the relation between the 1st evaluation pattern and an ideal line. 
[Drawing 301 It is drawing explaining the relation between the 2nd evaluation pattern and an ideal line. 
[Drawing 311 It is drawing explaining amendment data and the translation table of the control current. 
[Drawing 321 It is drawing explaining the relation between the amount of gaps of a nozzle, and the control current. 
[Description of Notations] A .. 40-1-u • 

1 1nk Jet Printer Equipment, 2 Ink Jet Print Head Cartridge, 3 The body of a pnnter, 4 Ink, 1 1 1nk cartridge, 1 2 The ink 
hold section, 13 An ink feed zone, 31 Cartridge body, 32 An applied part, 41 A head chip, 42 Head cap, 81 A head 
cartlidge applied part, 82 Head cartlidge maintenance device, 83 A head cap breaker style, 84 A feedmg-and- 
discarding paper device, 85 Feed opening, 86 Delivery opening, 101 The circuit board, 102a, 102b Exoergic resistor, 
103Afilm 104 A nozzle sheet, 104a Nozzle, 105 A liquid ink room, 106 An ink supply way, 112 A regurgitation control 
section, 115 ROM and 117 A control section, 1 20a, 1 20b A power source, 1 21 a, 1 21 b, 1 21 c Switching element, 1 22a, 
122b, 122c Resistance and 123 Variable resistance, 
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7u:««sft*-r>*4*#ite'r*«fcni3dtt, B4E*ti5E. w v * * - h 'J 

■y 1 liK^'A-b U » 5> 2 CD*- h >J -V 3 1 fc «» * ft *« ©«*K * ^ T 

W»*#T*83^*^» 1 3 d OWBAKJ: Oft 1 3 c tfttfcQ 1 3 d *rK5»^l 
ic # » $ ft M S S ft T ^ 5 o ^y^A-F'J7^1 l A-F'J yf**3 1 K8«S*l 
B5KStJ:3lc, M ffl * > 1 3 e tf'N y F * - h 'J ? 3> 2 % ffi fi!c t % * ~ V U * 
3 i©»«*37©±»fc*0H5«t»fcfflB#fl»Ctt»*"*3-Ol'/<*l 3 d CD tt 
»#flkttEfl©£fifcfl' L±tf £ ft S o ffU±tf6ftfcMK^>13ett, 3-f /W<* 
1 3dO»»7JCRLT#l 3c*»b±*fT«l6Pl 3b*H»t4, W ± O «fc 3 K U 
T , O^-h'J'V^'l 1 <D^ > * 1 3 (4, *\ F A ~ MJ f ^ 2 cD&Stfift 3 7 

tcigglSft, -fy* MSM 2 t4 ytm*>tos i k£ilffiL, ^y^jS46gl55 I'NO-f 
y 2 4©«fctfnrfl&fttt«kas. 
[ 0 0 2 2 ] 

^ y ^ a _ j. tj > y j; i i3fc^\ v K*-hUyS?2llO*«»37*»5 3l*lS<i:*» * * 
b^O^-F'J-v^l it'\yFA-hUiff20«l»3 2J:!H!!)»ti:t < ft 
1 3 c ©BBBfley 1 3 e K <t 5 If L ± »f «S *^ ft Mt « ft , ft 1 3 c 14 , 3^ 1 3 d 

©(#»*ftic*»b, «Jgqi3b%fflit5, cftlciO, O^-F'J'r^l 1* 

^affl?u 4 14, 0 3tc^-r<t9jc o**-M;»fi 1 i 
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!uil*-'Hm3.iCOH*>»TtftllC, ****** 'i??? 

*i!^>ufc»e*at-*»oa!««*5-r>^*-M; y s;i i ****** 

o 

Sfcsli 1 ! s a, z**»m?li 4ttnu ****** 4 * 0 



it n e < < ? * o 

f 5. 

KHtf 6 tl vyFA-h 'J »f20«»32 «©*** 3 3 IC*** 4 C k Tf , 
^^_ h . J . yi ;ii^^«gl532icS«^5^©lHl»^^^ t ^ So 

h U -y 5? 1 1 tf'N* F* - MJ «y 5>2©SS»»3 2 tc « » * ft it t * , ^ -y b * - h 
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{tfcfctiif 5 C £ K <fc o T, -< > ^ HR^gP 1 2rtO'T>>91*«fflt4Cfc«'?**. 
ft* -fy*iRgSS2 OOKStffifcRtt**?*®*^ 3 © fc Rg£ « ft 5 fc © t? It ft 

? ic -r n tf <t ^ o 

[ 0 0 2 9 ] 

U5t o^-MJr>Ml *1f&fi£f - h 'J * 1 a « , -< > t 

1 3««K»6nfc<E]B«l««^v FA-h U * i> 2 KRtt 6 ftfc*»* 3 2 K&£<r6t*S 
M22ii5. tLT, «£««2 2(5-1, 1"ftt>^* — h 'J >v 5>*f* • 1 a 

mm 2 2 tea on^'J'r^'i ioaa*i»8'J-r5fci6©«»o^e**w-rs« 

S«»2 1 ffKtt&ftTIr**. C © £ 2= Sfl 2 1 « , «OSSfi»«)EI'<*-yC*' 

IV 11m l 1 ctf'NV F*-hUi'^2©iEa©«»«3 2y. 3 2m. 3 2 cC 
ttiinfcfctCWoT, ?©g*fgfl3 2 y. 3 2m. 3 2 c K K It 6 ft fc ft * H SP 2 4 

LftO^-MJr>*lly, 11m. 11c. 1 1 k #«« « ft * ^ * K * - 1> U * 

s; 2 tc o »/> t ft -t 3 o 

<D*-hV V j;*#3 1 Ktt* On-F'J'y^l 1 ««*»«ft**»«3 2 y . 3 2 
m 3 2 c. 3 2 k («T, £ (* * * * t t K U * 1= S * 8* 3 2tU^o ) 4: , * > t 
*-MJ*5M i41)£T5«Sfr33atf7?fl/^-34t, y**- h !) » V I 

i *w*>fflb7Siflnc<*»'r*f*»»«3 5 fc, oH-h'J'r^i i rtictetts^ y f 

-r>*{tt*e» 1 3tii?ntoH 

£ft38*fl(3 7 i:, 81^15 3 7 rtKfcttS'f 4 OWI^ftHitS'f >*}*tH8P 3 8 
V>7 4 «ifflt«A.y 7 4 1 'N»Ff?7'4 l*«lt«^» F^?7"4 2 

[ 0 0 3 2 ] 

0^-MJ7?l ifii8fSni8193 2tt, 4 V 9 * - h V y *s I l ft 
Si^CiB^^y^A-F'J^^l lcDjfiiPtUTiBSlHl^^tC^BKSft, il il T' li 4 

*o-fy^-hy»fi i *«E*«p©*ff*iaK3tA,-eiR»«ft*. g»sP3 2 a, 

[ 0 0 3 3 ] 

s»sp 3 2 tt, me K*-r * 3 o^-h-J-r^i 1 tf««*ft*»»T?fc 5 » < 

ia-fflOOn-F'J-r^l lyiC8i2ni*»*8«»32yiU T -t: y * ffl 
0^>n-F'J7-^l 1 mtfg»2ft5®#*S»»3 2 mH, 
-h-J-yyi ic^««?ft*W»*«»»32ci:L, ^^PO^-M^ 
«;i 1 k/l<SIJft5«»tai*32ki:L 1 «l*32y, 32m. 32c. 32 
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kii, mg32a»cj:»>KB*n'r^*. * * * ±&Lrc£5ic77 v z 

y * sM i kit, Yy*4©rtMtf**<*3*5fcJP<«j£*ftT^*;fciiK ft§ ffi 

O'fyi'A-F'J'r^] 1 y, 1 lm. 1 1 c£D 1 E>l£<Ktt?>ftTfc9, Cfttc^fr-e 
Ta»$3 2k©*§fcfl!!©g»8l53 2 y, 32m. 3 2 c i 9 tl£< R»t 6tlT^%. 
[ 0 0 3 4 ] 

fil±©* * fc* I* » 5M 1 tf«»«tt*«»«3 2©IWP«»Ctt, B3Kjnt 

ij 7 j; ] it*, y * h y 7-^1 l ©&£&SG l 9 HI * 19 X m t LT&&fcg»g|5 3 

ij > y y i i <d^£M i 9 tfiStt e. nr^ft ^w*«*» 3 2 #5 * 5 »c ut 

8l»32C8lt5ci:iC?**. c n K i o T > 'fyJA-F'Ji'J'i 1 « > * » 

2 0A'A-h'J'r>**#3 lffliiUtnSCt^K U nmtktti® 2 0 VUM* ® 
o T V 1 ?> o 
[ 0 0 3 5 ] 

5 .y ^ IwS- 3 4 (4, 0 3 £ 5 fi/***JfflttLTJBJ0t;£tt*t»©T*fc?K 

gP3 2cd^^k-3 3K*fLTS»«o*iS, t-&frt3ft^73fi©M©t)ffit;:i3tte>nT 

l>5o 77f 1/^-3 4ii, llitfttfS 3 2 fcHtfiJcf 5S#73 ft © fli! S&i © ll E © & E 
tc»/££ *i> ft«ltlfc:ft£?L 3 4 a tf«S?nt^5o 5 >y * l//<- 34tt, -f > * * - 

- h y 7-^ 1 1 ©^±^si5 1 8t«^L, g*gP3 2 t«»«nfc-r - h y 1 

l'# « » « 3 2iDKSl/4^i^Et5. 
[ 0 0 3 6 ] 

fit»g&« 3 5 tt, -f > * *- h 'J v 9 1 1 ©«£&SP 1 9 fc *t £ T S ffll BB fl © HE Bi ± K 

35ii, «fft-rscttj:t)»ia«nfc]iaj**u» ismic^ Lxftmmm? zftfafc® 

tt S? ffi L , ]M g[$ T f y ^ # - h >J -y vM 1 O & E £ ft JI L , 8*ffl53 2 C(ftSI«tiTl/'»* 

-Y y ^ A — h y 7 v 7 1 l*tt»*32J:»3W»)^ , r73lft»CW» , rS^^x^h»**Tfe4 30 

o «»»#35tt, 57fM-3 4«5«6?L3 4ii:«Jt!i»18tO**«ifflll 

sn/ci:t> g»g)52 3<fc0'fy^^-hy-y> ; i 1 * a -r * . 

[ 0 0 3 7 ] 

^y^5^a^tBg|5 36 (i, 0 6ic^ti?lc, ^yn-h'J'y>*i 1 rto-f 4©S 
fi£©pgto£$ttJT£fc©T*&D> £6©i'>**-hyv5>l 1 y. 1 lm. 1 1 c. 
llk©&»6B32y. 32m. 32c, 3 2kCK»5nT^«. ^y*»i*Hi»3 

6 tt . Yy^-h'J'^l 1*^7 KA-h l J7> 7 2t8f?n/ci:t, <4 y 9 * - h 
ij >y y* 1 1 fl<D<lJffi©iS££ftKMIS£nfc5£tt&ttSgl$2 0K8*H««K8ll2n« 

iDflEsnttitiv ^>7*-h';7^i i # a * s n fc £ * , -fy^-MJ-r^i 40 
i©sa^Hi^2otc^a$na^ics«^tbgi520i:«mwicsg!$n§ 6 

[ 0 0 3 8 ] 

& g » 3 2 y , 32m. 32c. 32k©ft#»lRllS*AC»i» -r>**-hU*SM 
ly, 11m. 11c, 1 1 k*'81SP3 2 y, 32m, 32c, 3 2 kicgl^n/ii: 

t , y f? # - h y v y i i y , lim, lie. i i ko-fy^ftj&asi 3^si^n 
*»tt»37ffRt*&nT^*. c©«i*»3 7tt, a»gB3 2ica»$n*:-f'>**- 
h y y $M i cd ^ y i? « *a sp 1 3 e> a - h x ) v v * # 3 io7^^*iffit«it6nft 
-f>7 4%qttl)t5'N-yKf 7^4 1 K>f y * 4 ^IfgtS -Y > f iJ&Bi ft £>» 
[ 0 0 3 9 ] 

» {* W K , » «1 » 3 7 tt , 0 7 IC ^ T <fc 9 K . -fV^-h'J'r^l lA^ffitSJnS^ 50 
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r 5 2 , f ^ * 4 fl<D**fi»*l&£f * 7 -f /l>* 5 3 fc, '^Ffy7 , 4 

[ 0 0 4 0 ] 

-f V^jStogP 5 1 tt, -r>*ttie» 1 3 t&mzti'f y * *- b 'J v * 1 l ft 
*^>^4%«ii>*3SIHI»-e*5. 5/-/I/»»52tt, WV»iBa»5 1©±i«KHtt& 

nrcgPttT-fe o , o?*-h'J7^ i i <r> 4 y * i 3 tfftKS 3 7 <DJy?ffltf> 

4 KigALT L$ofc***«S0Cr**:«»>l&< *><DT'fc<K > * *St tiU SP 3 8, 3 9 <fc 10 
[ 0 0 4 1 ] 

# $ 5 4 ti , 08&tf09U:jf;-fJ:5£. -0*}Sii>gB5 1fr&'f>'*4tfttie**l3 

-i-y*i5iiASS6it, ^y^fiAK6 i ^^y^4A^At5^>^i6 2 4 y 9 

^6 2 *» 6 f > * 4*»m-r*W>^8ftHl»6 3 i: , -f>^l6 2*>ry*atA86 1 OJ 

1 4 y 9 m tti ss 6 3 Hi £ © Pes ic m # 5 n it m □ 6 4 1 , w □ gp 6 4 * r»i -r 5 # 6 5 1 

, #65*BBP»64©Hll"r*35riSlK:f*»-r*(*»ai5»66i:, ft»ffl5tt66©»«* 
«Wr5ftffiII«E*^67i:, «65t8**hi#ft7h68t, # 5/ + 7 b 6 8 

[ 0 0 4 2 ] 20 

I'V^jJitAESeiti, Yy^iSi6ai5 l ^/rtt-f >^ A- h 'J ^ •>* 1 1 © ^ > * IJX g 315 
1 2rt<Dfy*4£'N-yK^-y7 , 4 lJcBI&isrtefci'y^JKSWl 2ta^-r?)«*&SST- 
J5 0 -fy*«IAi&6 1tt» ^>^}B»»5 10eiiiillft^-l'>fS6 2$THlt6nT 
^5, >^g6 2 ti, > * iffiAiS 6 1 , ^>*ffittfi8&6 3&t>*P*lPg|56 4 £--#i:ft 

Bfl □ 8* 6 4*jtL?4 3fre>4y*4*m&?Z, 4 y f?miti®6 3 It, 4 

^^f 6 2l!P&lllPi6 4 4^LT'fJ'Htf«tt«nT. Kf 7 7"4 1 tltt 

Sftfcfltl&BTfftS. -r>^)5Stm!S6 3(i. Y y^t6 2©SffillA^'N7 7^4 1 

[ 0 0 4 3 ] 30 

#6 5 14, P^PSfl 6 4*MLT4'y*»A»6 liU^y^iffiWSSe 3 fj £ £#fJT3 

# T' & 9 , ^>*§6 2rtfcEiS£ft3 0 #6 5 « % tt»»*f6 60tt£?3fc, #^t7 
h 6 8*1>btgi5tl/c^^775A6 9 CD « ?t 7J t , W V * ft Hi ft 6 3 M <E> >f > * 4 

i?itAss6 i«iifc><v*i«diiM3ttfc*aii*-**$fcisin»64*i5B*L. >r> * » a 

K6 3'\©'T>'^40D«ie*jBWr*o #6 5 fi , tt»8BtJ6 6©f*»2JfctriUT±ISK 

& b f 5 t z „ 4 y 9M6 2*4 y tfak®6 i m 1 4 y ? mm® 6 3 m t * -ft 

, '\7Ffy/4 i'W>*4©&H&*«>rtei:fS. ft , #6 5£#|/£-f;f>«Htf, * 

<Da»*Mt>a^*^ jj^Matt*»ff-r*/s:4i>ffii*tf=fi»»tt<*. m n x v x b v - ic 

[ 0 0 4 4 ] 

tt»»t* 6 6 «, fif!l*fcfE»3-<;l/^*«1»*»), ^6 50iIMy*i6 20J:Ii: 
<D RS T* ft EE P $1 * ->* 6 7^6 5 tt^tCfc 5 * Bfl □ » 6 4 ©»Sf 

lt^5, c ntc i. k> s flff«8*f6 7ii, ff«»4aai-r**<i8pai564*ii8ffl-r*# 

6 5 & % 4 y t> 4 ©ftBE^HB-fSC t^T'f 5. 

[ 0 0 4 5 ] 

USl/TI»t5J:5li:S»5tlfti/t7h-e*4. ^^777i»69(i > #->i-7h6 50 
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* 

* *> « IW O * »^ B 6 3 III K'9P tt * ffi T * . 
[ 0 0 4 6 ] 

W±0*d*#*«54-C?«, B8C*tJ:5C, # 6 5 #tt£8B*t 6 6 ®tt»73 t ?4 
77? L6 9 0#»*tCJ:9T'fV^S6 2 <D Bfl P SP 6 4 4HSt5 J: 9 (cjfffSnt 

^ 5 „ * l r , ^7^^7/4 i *» & -r f * 4 # tt ta s n fc U K , ffl P SB 6 4 # S!J S ft 

O*«^tt6 3fll0^7*£6 20'f7*4©ftE#Ki:*i:x 0 9 E 75 "T <t o C ^ ^ 
y * 4 <DftEK<fc D ^775 A 6 9 *^EK <fc 9 #L±tf SftT, #7* 7 h 6 8 

«fc*P 6 5 6 6 <Dtt&l3\CtfiLXflL±lf 5o C©fct, 0*36200 10 

?m\®6 1 ttfcO*»ffltt6 3ffliJi:HO^PaB6 4tfffijKSft, 

^775A6 9iCll7C*tJ:»)SO«ttCR9. 6 6Cj*»*K J: O^fS'ir 7 h 

6 8 £ 6 5SO?i6 2tfEH***J:$fc3l*TW , a. W±©«fc3KUT#«« 

[ 0 0 4 7 ] 

i: , O * iR S » l 2A£>-fy*4tf$ / >-t3tf. c<Dtt. £ S( # A B l 5 & # « 
/>)ii-HJr71 l rttXOatt. OJA-MJr^l 1 (c A 0 Si A, £ £ HI tt , 

o**-hUy3?i i©±35rcaj&ti5. c ft e * t> > ^y^sa i ^tats/x^ 20 

ic -f > * 4#HfcA,ifa^ 
[ 0 0 4 8 ] 

0*«ta«3 8. 3 9 fct > El 7 K tk -T J: ? lc , ?nfnOf*-F'Jr71 100 
1 3fc««Sft*»«SI53 7ft<OOMO*«tilllllt*-»OMtt**t 
ft*«tf»K*37rtlC«3:tf*J:SlcER«ftT^*. O * * Hi 
g|5 3 8 . 3 9 tt , »««370O*»*»51©ll1iiK:«*»37©rt*fr&fl»Klt 
tt&ft» ftifti'N7Ff77'4 iC»8SnT^5. 

[ 0 0 4 9 ] 

0*«W»38. 3 9©$fe*i»tt» ««»3 7 rtfc*tt*7 <f 5 3 J: D t»±»KR 30 
ysnt^S, c ft « , O * 4 7 ^ ;P 9 5 3 W T t * 5 i: * c , *\ y K * y 7 4 l iJ 
Kfe»*SO*4© ft E tfJISD, gg©ifc|g©lg|g£&5C££KJt7£fci61?&£o 
0*«llll« 3 8, 3 9 B, 0*4*7*;l'*5 3J:!>t»0**-MJy-7l liJT* 
$ tH -f 5 C t T* > 0*4^7-f/^5 3^^? F?'V7'4 1 fllj E V T M < £ £ £ t 

[ 0 0 5 0 ] 

]ft # 35 4 0 ti , A-h'J7->'*»3 ltfiStSlLt^lSO^StffeSip*- ^ > * 
•>'i7 h^Jy^SH ^Ht5^WC< * - h y -y7*# 3 1 <D®VftL*®%K? 

So 

[ 0 0 51] 40 

^ 7 Kf77"4 I tt, *-h»J-yi/**^3 1<D(gffi»C»^TEia$nTfeO, «^SP3 7 

[ 0 0 5 2 ] 

/\ y K * + y 7 4 2 li , 0 2 left i 3 K, 'N-y Kf 77*4 1 4§St Sfeft©*^-'? 
* 9, 7U7**f*3©«ifit**><-Mffl««EJ:DMM«ft*. ^ » K* + y 7 4 2 
« , Rt W ffi 4 1 a©BBEB£fifcKtt&ftfc»S7 1 t , ft ¥ 7? IS) S3 It 6 ft *\ y F f - y 7 
4 1 © <± ffi 4 1 aCfif«lft*»40f 4 48^»4ffl»n-7 7 2 t*«l/T^5 
o /N V K*t»7 , 4Ztt, MBJftffBJlC C ©»» 7 1 K»r> T O * * - I* 'J v 5> 1 i ® 
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V^ttD 7^4 1 <DRtttSffi4 1 a£7»»-r*o CtOjffflo-77 2 « , 0J*tf» 

*tt0«^»«ffffl^&ft*. Sft,^»Ftt^4Ztt, ^Ff»7*4lflOO 

[ 0 0 5 3 ] _ . . . 

i«LH»Ff»7*41tt, £fi©W>*4K:*HSbT» 0 1 ORtfHl IK * "f <fc 9 
K @SSa« 1 0 1 t. J V* 4 *iQj»-r*-»©B»«fiitt 1 0 2 a , 102bt, ^ 

o 5 fc, -1- > ^ fK^ 1 05C'fy*4t«»t«'fyi'»Bl 06t*tt5. 
[ 0 0 5 4 ] 

BlS&tt 1 0 Mi, -^Ja^OllftltS^^O, *©-£ffi 1 0 1 a 
102 a, 1 0 2 b#»*SftT^«fc«fc» 1 0 2 a ' 1 0 2 b*»»t5 

SftftMflBB. »J»ttM»@»t¥©WJ»@»tf*tfS*iTV>*. C©illPISI»«*» 
•y * I C (Integrated Ci rcui t ) n7>^nt-|«?nT^ 
-*t©Sf»«Sif* 1 02a, 1 0 2b It. miifrGtt^SftSMKicfcOML, -TV 
0 5rt©^>*4*Jta&LT^y*KJa&%f§££-e, ft E £ l # 3 0 c n K * 

0 iJQ&Stlfcf 4 tt, / X h 1 0 4 K»»* 6*afcy 0 4 a 

ww-etwr s. 1 o 1 ica, ant-ttoaa&fiitf* 102a. 1 0 2 b *< 

1 0 0lilMU?tlT^5 o -»©56«UftKi* 102a. I02btt, -fV*«£lO 
5 8 fc 12 t* 5> n 5 o 

[ 0 0 5 5 ] 

7 4 jV A 1 0 3B. HI R S £ 1 0 0 1 a KllH?hTl'5. 7 ^ ;U A 1 03 

it ft as© v 5 << 7 4 * a u-y x h*>6ft*t«)T»D , n&stt 1 0 1 © 

-±35 1 0 1 a<D«£<*K:«JI*nfc», 7* r- 'J V ^777-at^K *t>TT*»»«« 
| S? n, -W<Dft®&fo& 102a, 102b*-JSLT«IHlttKHtr«fc5K:j&rt*ft 
TP5o 7^*A1 0 3 K£ 0-*t©MM& 1 02a. 1 0 2 b * H tT*#*W > * 
jSS 1 0 5 (D~&*Bl$.t 5 o 
[ 0 0 5 6 ] 

/X ^. > _ bl0 4^,^>^«®i^ , tl:ai^^?»/c:i6OyX^104a^f2^lfiP©l5S 

(I^jgjasnfc5'-h««**"e*0, 7 /UA l 0 3 ©BSSSffi 1 0 1 i: E»*K«ji* 
ftt^i. 7X;H 0 4 a tt, /X;l/f- b 1 0 4-fcn»«kHBP«nfc*/h?LT?*0» 

-WOiiSlafrl 0 2a, iO2bi:*H«0t**$KRtt5tlS. & 43 * /X^v'-h 

1 0 41^ V^iSll 0 5©-pP5;lit5o 
[ 0 0 5 7 ] 

O«Sl05a, geSfil 0 K -*t©%»J}g}n{*l02a. 102b, 7 * 

i o 3 & tf / x* f - h i 04K:ii*nfc2iffla5i?*'J, << ytm%>\ oe^so-cvf 

4 /)<«JS?n5. O^SSl 0 5 ^ * 4 ti, St^j&fixft 1 02a. 1 0 2 b fc J: D 
jiisn, ^yi'lli 05rtB< «iS*t»4-r*ti:lcJ:9TrtE#±***. -i*y* 
!?nssi o eii, tt«taJ37<owyf8ftaiB63i:«»isnTi3t), ««i»37Ktttt*ft 

-f y i 05KW>*4*ai»)5i€r»H}%«*i-*. * fc >f y i 06i 

y * 4 aw > * i o 6 K»tt&*> -o^ii o 5flic?c«fn5o 

[ 0 0 5 8 ] 

$ Ff77"4 1 tt, 58fft«ffif* 10 2a. 102 btf»lt6hft«*0@ 

BSfilK 1 0 Mi, 01 2 (B) lcf,ti?*yX;V 1 0 4 a IS It 5tift/X*-> -hi 
04 ic, /X;H 0 4 a^-Jt«5iiIS*l 0 2 a, i02b±KfflH-r3«fc5fc#A, 
T* ft t> 5> ft £ o * 4* W K , 0 1 2 ( A ) »c a* -f «fc o , @ 8 S K l 0 Mi , ElttP 
Oj6fT*fik««'r**iaiOf'&«P**l=^ *^IS P ©^tJ^&gtfLf* 1 0 2 a , 1 
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•CfcD, CCTti, KROSBSfll 0 1 */XA'>-H 04KJt^UtTf. sB^» 

flt«»«n»ftSn*. HT, -»0»»«ttf* 10 2a, 102btll»l. «xtf 
i~3|. s e cOB/<;i/7t»4«ti:i:li:±0, -»©MfiRlti o 2 a, 102 

b*ittifniiaK«»u -wtoaastt* 102a. lozbtgfsai 

^n^fSil 0 SK«»*6n*-WO»«ia«ft 1 02a. 1 0 2 b K O ^ T 
Km***, 0 1 3****5** -*f<Df£&«tf<* 1 02a. 10 2b tt , 1 O 0 >f V 

i o 5 rticH i 3 D-e«rB»* P 0*fT*ftKtt»**l"C^*» 0 

I3TU, /X*104aOttltlfillTSbTlf^. 

-W<D?§&]gl5xft 1 0 2 a . 102btt, 1 O OKJRSStt*** 2 O K L te * 5 4 »« 
jgtC C <D-fl<D«J»JSSlf* 1 0 2 a , 102b«BWE»8ti<:tTf, fiRi*» 
[ 0 0 6 2 ] 

OSfcOWViMfciaBStfSfcafct** -*t<Dfg&&ftftl 02a. 1 0 
2blC-£©B)ffiMLT-fl0%M*attlO2a. 1 0 2 bSRfttS^a* 1 **. 

jy>?m-m \ «> coii^cx^^^icj: o, /x;no4a*»)i!ttB«n*. a»« 

fit ft 1 0 2a. 1 0 2 b tf> ffi5£©5S!»**»*fcSfc^"C* & ft fH * S ^ t * MET* 

c c sic 2 ^(Dtettzmmicmm? % c 

[ 0 0 6 3 ] 

ft 43 -»0«**»tS{* 1 0 2 a . 1 0 2 b O j* * * if < & l£ 1" ti tf fi ftffi * K < 1" * C 
ttfUiSidi, -*t 10 2a. 102b t L T S « S ti 5 « » * * K (»* 

14) «©WjSi^ 6, -*l<D$m£*ntt 1 02a. 1 0 2 bO»»t»< t*Ett-SO« 
|f«<*S. COfc*, JP **ri< tK i:ft< , ^9J-T5Ci:T*, -n<D%®&ttW 1 0 
2 a. 102b(DJfi* ! Lffi ; &i6<tT^5 o 

U5T' 4l fyJ«Il 05ftOOn/X;H 04 a «fc»JRtfflS-£5i:*» - *t <0 » 
®W.tKw\ 02 a, l 02blcJ;ot0^1Ii 05rtOWyfA<}»B-r«*T©«rM 
, T*fc-&«SfBSI*lffl^ratK* ; 5«J:5 fc 102a, I02btlllllt 

S k ^>*?Kffi i ti. /X;H 04 a*D*T£*TSft*. *fc, -*t<Dfg&JgJnf* 

1 0 2 a 1 0 2 b © «»»ffe»WK ****** 14 * -*t<D5£&M<* 1 
0 2 a. "l 0 2 bltlHUlcf J'Htfillt8iS« , »il'ft<*^ BfcSSti* 1 0 

2 a 1 0 2bOM»Sl5lOfln* , -35KfnT'r>*»»i* , lT«^5» Hf* « K * 
m 1 3 K*T *5 K«tt P0£fT* IS K 102a. 1 0 2 b * M IS 
bfcht, ^V^IIiB, f2®*ttP<Dj£ff73lSK-fttT!~FSnSo 

:n%Bl4t»^Tll«t*. 0 1 4 ti, -WO^^SSti* 10 2a. 102bC*5W 
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y m<»£ t. <<>?m® \ <oottanmt<om%^^ u^s. ft** 0 

14tt IBStt P O jiff 7* ft (-ti<DnmMW 1 0 2 a , 1 0 2 b tfMfSSttTV>375 

JfO5?ISei0 2a, 1 0 2 b (C *5 5 Jfi tri M ti , BffSMO. 0 4 M s e c T* 3 % > 
^KIO. 08)t.secT6%i*Otf6O«*«ftB*. ft*. Hl4tt3ye:i-*K 
U - a y^*T*fe5o 

ft < ft o , vmj 2«« fc** < ft*. ut> ^»^»i f4ltt ' c<0 ® 

tt*=PJffl U, -W©«l»ffifii<*102a. 102b©^?S^£RtfB£*ft ; ?i'lfflSPL, w 
^|« iW /X;H 04 a 5 © tt Hi ft Tfttofcttfflafl*****^**** 

o 

[ 0 0 6 7 ] 

J-X±<D<fc3ft^ F^'V/4 1 ii, S-fV^H 0 5l*!0-;W<D51&£inftl 0 2 a. 

i ozbothfnicM*««t*aT, /X;n 04 a*»6-r>**Wi*ttW* 

C©^y Ff7 7-4 1 Tftt, -«OHl!lUa*l 02 a. 102 b K W b . B& N « 

cB-ioMt«»t*c fc-e. -*f©5§&fiffi# io2a. \ o 2 b <Dn.m%£m® 

Slil, BtCt5:k«'1?«5. Ifttfot, -«0J8»fitJif* 10 2a. 1 0 2 b 
»j|1HK»UT«S*ICft**5IC/X/H 0 4 a*^>ryf««l*ttai«-&4C4:^ 
[ 0 0 6 8 ] 

£ , Ff 77*4 1 tt » £ l' > * « £ 1 0 5 l>9 © - © 56 Sti* 1 0 2 a, 1 0 2 

b ikrS^^^H^Sft P>#* H 5 K^&l&taf* 102a. 102b*Mlt*. 

^-vF^-y^4 1 tt, -Jt©f8f»»iaf*l 02a. 1 02blc«*ST£ili55UCgll* 
^xXli^lili^i)t^t5A^lli*^^Ktt\ -«O5iMKMl0 2a, 1 

0 2 b*n * a*** * /x;n o 4 a *»6*a* 

SiO»»(iBi:Sft§(affltc»§i«- , i-^^^* s ^*5 0 f ft 13 , *\ * F f - y 7 4 l « 
^ > ^ K W i Ott tt ft *^ ^ > ^ 4 0«# H K » U T K ft « * ^ ^ 1 04 a 

[ 0 0 6 9 ] ^ w ^ 

/X;H04a MS tltz S X )l> '> - H04#7^il03 *<H i* 6 tl tH »«* 

1 0 ItcSiO^b^nStf, 1 0 HC*fLTyX;b->-h l 0 4 ©liS£fr# 
ffiltffftjfc, MJStttt 1 02a. 1 02bt/X;H 04 a tCiSffiitff tl, 
yX;Ul 04alcaUT«»fcJ:*EatfJS9fctoto6ft<ft0, ^ ^ fS ^ i cr> Rt tti 7? 

isi^-rns u ttcfts. /x/i^-y K4 i t*«> -«©%&«& i 02 a. 1 0 2 b© 
SRfaaa^ra^^n^ni&jtPu, -f y^sfi 1 <d/x>i 1 0 4 a a* & 0 tt 1a ft * * « » t 

»J»Sffif* 1 02a. 1 02bt/X;H 04 a £ © tB & B © 1* ft K ft ? Ri tB 7? l6l © 
■fft£*gIE?£<fc?fc:bT^S. 

Jn° ° «±o * 5 tiiiihft'N? f* - i- 'J j> 2 tf*»sn*7u >*i£S i ^ m fiK 

[ 0 0 7 1 ] 

^yy>*fl;3tt, lEBlStfBl 5Kgti?t, 'N-y HJ 7->*2*'SIJn 

5 ^ 7 Ki,-F.J, 8 1 . *\vK*-hyv3>2*'\*F*-hy* 5>*«« 

8 1 tc ^ t# . B £ * * fc * © H*- F <J »y f «8««8 2t, *\ v K*.+ -y X 4 2 * 
M GB * 5 'n -y K*+f^llH««8 3t. BBS ft P ft^" 5 ***£M 8 4 tt« 

«**84fc:|B»lttP*««6-r*t&«P8 *S8t*S«ifit8 4^&E»«p^w*s-n 
5 MP 8 6t^tt5. 
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1 ao*aett*^*«Rft"e**fc*. f*- h u * 

ft 8 1 KWLTfMfcE'x* K*-MJ *S>* * « « 8 2 C * o X ft If * ft « . 
*-b-j,j;WM82tt, ^F*-f'J»f««8 1K^F*-H»^» 

*MfliiiBicff»-r*ft«>o««n?*5^ ^ »**- h y ■* fzER»6nfti» 2 a* 

fc lt J;,r^y>**<*3»C«S*t5ftfe**iB3aKffi*-r**?fcU-C'N->'F*-hy 
UTfcD, BlJHfcfTS tSCW F*4r*74 2*»»lTf -/^y h 4 1 



uf , y ^,F4 1 «8t5. I6*tt«*8 4 14, B«ttP l- 
TfcO, «P8 5*6«««ti5Ei«P*^f F^-b'Jr^Of'y^yHl 
£T<«l3b 4*<ilttt«ftfeE*ttP*»ttP8 6 K«2tl,T«Bfl*'Ma*J'r* 

Pta«ftfclB«*P 8 4K«tO*5SS«ftT»a«ft*. 

& o 



0 2 bCtt»*ft**W**Mtl'r**:W»J»* 1 1 2t> *feO-fyM081*fp 

i»?tfEIShftROM (Read Only Memory) 115k, K*lU«tlft 
Mtp7oy^*#K*mSft*RAM (Random Access Memory 

a ,<-y^;i/3ytra-*tfoifi««ia!«« i i a^»»«ft, sic c©«?8ffla« 

m\ 1 8(C(4, li#%ii«7*-f »C«»Ul»«ffla«B 1 18EXAt5^*ttl 19 
fl»«««ftTV*. 

1 1 (4, M«l0 1 1 7 fr&0&)»ffl#K:*^*, m F*+ 
«83*«JS*3K»*-**S i »2* T ^ yF ** ,y ^ 42 * Mffl ' r * 0 ^ 

*bmou i i «•* i i ? fr6o«iifl9ci^*« iei*«B«8 4 sb 

**T7 'J y**#30*«P8 5fr6EMP*»it» EB«K»tt 
P8 6 * P. ft ft f * . 

ImWBl l 2(4, 01 7KSUH, *s » F * * 7 4 1 ° I 

KKit 6ftx^4. c<0Rta*j«» ins, *r/^iio5 efltt&fts-aoa 

iffi t*102a, 1 0 2 blC«)5it^)?i!-rfc46cOttjgl 2 0 a, 1 20bt, -WOi^i 
«tt{*l02a, 102b!:«120a, 1 2 0 b t <D « ft W ft « *fc * * V * 7 f « X 
^ yfyW l21a, 121b. 1 2 1 c k, 1 0 2 a. 102b 

C***ft*««*MH**fc»0*ttH» 2 2 a. 122b. 122cfttf*B»«B 

l 2 3 k 5 o 
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[ 0 0 7 8 1 

|Sl20att, 102bC»8Sn, t»120btt. *4 V*V9%* 1 

2 2 c, 5I^fiJn§§ 1 2 2*ftbT&ft8§ 1 2 2 a. 122b, 1 22cCl«»K8i 
? nt^5o cn^lSl 2 0 a. 1 2 0btt, 0^*F*-h^f20»«fr6 

kiV+Vvx* i 2 i a lis h9y»;x>iT««n, aassif* ' 02ai ^ y 

FfcO«Kl!ll«n, 10 2a. 1 0 2 bOtyt7t«»tiilffllW 

tLt ii t 5 0 2 1 bt, F7>^?fT'i*Jn, pJMfcx§§ 

1 2 3 fcjgffigg 1 2 2 a . 122b, 1 2 2 c <D » K « M £ ft , 58 » & tt (* 1 0 2 a 
«»T X^>y^y^^?l 2 1 c tt, aTgfiffiffl 1 Z3ttil 2 

ObtOMKSiSn. ^^^ffiigiCORtW73^^i&Jfflfi»o MS§ 12 2a. 122b 
1 22c, pJMfci83l 23. 7s 4 1 2 1 b, 1 21 c 

-C y i Otta#ft«l!l»'r*MllftWIP*i: LT tafi&T So 

[0080] „ 
gS§ g, 2 2a, 122b. 122ctt. fftf tli45«I«*U 
f , 2 1 b 6ft* C fcK* 1 02aKtttSSft5*»***J»1" 

5, «{*«IC, fifiSl 2 2aA', at,«*tffltf** < > IgffiS I 2 2 b tf*t 

< . fi«t« 1 2 2 c ©atti#lt.'h« < froT*»K 56»fitaf* 1 0 2 a tC«*S2ft3 
M » « > & ft 8§ 1 2 2 a ~ 1 2 2c©flftKtt«Sft*frte*-3T£**. 

pJM^i 1 ! 2 3 tt, £Jn§§ 1 2 2 a . 122b, 1 2 2 c <D fl ft t ffl * * ft « ft * C 
£-t*-*t<D58^J£in;ftl o 2 aEtt*&SftS*»**MKHffl5 , r3. 
[0082] 

L04WJPIIS1 1 2©ifflCO^TR»itik, X-fy 2 1 b * * 

7KlTfi*tS12 2a, 122b. 1 2 2 c i-««%Mfi# 1 0 2 a , 1 0 2 b t 
tfiHShT^ftV^*, * *V 731? 1 2 1 a^yict^, «fi 1 2 0a ft> 6 
««£«<K5IJ«««ftfc-WO»lBifiSltt:l 0 2 a. 1 0 2 blC^&Sft* («*t» 1 2 2 

a 122b. 1 2 2 c CI4««[«<«ft4^) . COfc*. 1 0 2 a. 

1 0 2 bOtttt«tt, H-"et8*5, -ft<D%®&triW 102a. I02btf»tt5 

«r/ X;H 0 4 a *»6RttU* tl«. U it 1* r> X , Rt tB 5 ft fc W > 9 ** i tt * 018*1 
[ 0 0 8 3 ] 

$fc, X^vryVm? 1 2 1 b fcSftgg 1 2 2 a, 12 2b. 1 2 2 c © « © ft ft t 
©»tt**Vfcb* ^7^>«?1 2 1 a^yitL Xf>y^y^ll?l 2 1 c * 

*.t4b%,X-f7fyy*T121b«tI«fll2Za, 122b. 122c(D{5Jft 

^caa^nsckt, i 02a, 1 02b©*&fr6S«isi 22a 

122b. 1 2 2 c ©jfrfoTife* 0 1 7 * £ EP a 1 £ ftl fc Sift, 8&ffitt<* 1 0 2 a ^ 
tt*&*ft3*«E»tf'>4<ft!K -*t©58»ffiffifM 0 2 a. 1 0 2 b«> {ft*S£ft3« 

segaflttc, w#K»4-r*»«cfe«a*'ftu*. corns s a*as§ 122a. 1 

22b. 1 2 2c 14, ^-ft^ftflfcSiaffiffifcWtS C 6, 2 1 

bO«0^^-T'-«©^^StHf*102atc«*S^ft*«»it* ; S:3giligES4e.-y:5ilt 
ffT?**. cnCiO, vyFf7 7-4 1li, -*t<D«Jg}n<* 1 O 2 a . 1 0 2 b T* % 

10 2a. i02b^ft ; fft©M)Sf§4B$HlcHgPg©BtKM«r^fc-a:*i:^^^f, -f 
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[ 0 0 8 4 ] 

J*#WK, RtttMWW 1 1 2B, 0 18 Kyfst & 0 K > J X )l 10 4a *>6BilC'f V 

*«Mijb<i»ta*ftT»9»bfc»3»isi 3oa^, e« « p o j£ ft # ft k h » n jc # a* ft 
fc a ^ i 3 i , 132, i3 3©Hft*^>^$®i ; &if$2-tf3<>^ ti: B¥ , -'< fct * 
^ 7 f^i?i 2 i b #jgififfi©»&'hs^}g$ag§ 1 2 2 c t&mz t%m&m 

ft 1 0 2 a'\<D*8Httl&a#«*» / >*<ft?K -WOlS^Sttftl 0 2 a, 1 0 2 b K « 
IS*ft**»«tf«fc**<*!>, * ^*«W l «»ai30frS*fca^{ftfl©* 
$£l33tC»$£ftSo tit, tttt*tf«*»*^»R» 1 22atgi?n%t, »ft 
Jgfttt 1 0 2btc«*&^ft5««t«*&»ti. lUt<S0> -tt©?8»»ta(* 1 02a 
, 1 02bKttfcSft*MSe#«fe*«<»D, W i tt, M9A 1 30*61 

t,ifi^ffiHoa#jSi 3 i [ci^jnso 

[ 0 0 8 5 ] 

MIC, Plg&faiil 2 3T', «4iffl*nrs*T3Z:i:'P* f§&fitfif*l 0 2 atctt$&?n5 
MttWtititfT*, cniCftoT, ttljAl 3 0, 1 3 1. 132. 1 3 3 f 

n?ti<Dmfc%w? s * o k -r y * mm \ <D*k&nm*mwt uttx-z % 0 

[ 0 0 8 6 ] 

X>f 7f>^lf 1 2 1 c^«5liltlll 20btSMT5t> ■< > ? ®m i (Di±tii 
7j|ft*Ef8«POj£fT75lftO±a[ffllK-r5«li:^T»*So USSlatt 1 0 2 a 

ICfc*, migl2Oa*6©«jfi#0174 J £01a2£|pHCjfift, t»tfS»ISi* 1 0 2 
a. 1 0 2 b0fjS*»e>W»l 2 0 a*»6©«»ltcmWl 2 0 b*e>©«iffitffinSSft5 
o 1" * t> * , X f' y ^ > It ? 1 2 1 0*^7^ FtSttl/ftfcStBltft*. t ft K 
i!), -f y^ffiriS i 8. /X;H 0 4 a*&-T^*«« i tfi*£iIK:RtaSftT*»Lfc 
1 3 0 X-f7f>^I?l 2 1 c*y7yKK8«l/ftitk8SS*0 

Sl^ffiBtcqttB^ftSo 
[ 0 0 8 7 ] 

n^wtc x^yf>yi?i 2 i bffgffifctfafc'hs^sstsn 2 2 c t«i^ti5 

f6^JS*t-f* 1 02aC«l2n«l«i«'ll! 2 1 afr&Ofttt&Ml 20b* 
6©««l^40l»*ft, 1 02a, 1 02btC«*g?ft5 

m)5itStfgt>*t<&3o IjltfoT, > * $ rig i « , * # jA 1 3 0*5gt>S^fiii 
©SSIjS 1 3 6KS3$£ftS, X^?fvyif I 2 1 b tftttttf © S t> * £ ^fi«i8i 1 

2 2 a tsi?ti5i:, «&m#io 2 aic«*&£ftsit^tf at -wo 

fgf&lfiMtt 1 0 2 a, 1 0 2 bfc#£Sft**»i8tfafc'hS<*S« LftA'oT, f > 
* r« i It , 9 31 £ 1 3 0*»6«t5fil/-»fflHO»5ljSll 3 4 tc ^ V * rS i £ » 3* £ ft ?> 

o 

[ 0 0 8 8 ] 

C © J; 5 tc, Rt tB flPj SP 1 1 2T-B, 1'J » M » SB * HI « "f 5 X -f v f- > 12 1b 

1 2 1 c * V) 9 & % Z t T"( > ? i © / X /I 1 0 4 a <b (DBtttiftfaZtE&Wi P 
©jtgfT^frtc 7 K«»«:«{t*-&4 C fctfT'f , MtCJSft§§ 1 2 2 a . 122b, 122c 
£ 5J g Jg fix 8§ 1 2 3 t^a&^^tSC tT'^y^Sii i ©qttB*ft*7SBW±K«ft 

Rftlfttcte, /X;V104afr&IISilKi>tffl;£ftT«#Lfc»W 

js i 3 o * * * ic , mm®,? (Dfe'niifaK $ o \i mm.&m? z lx ^ y >? mm \ *m&? 

[ 0 0 8 9 ] 

Ififlil 1 3li, «AtfLCD (Liquid Crystal Display)?© 

i 3 t± , w*tfxtr-*i?©&^m*^aT?*oTfe«fe<, c © « a , w«*ft. w s'J 
a^?a*i:ticfit*±5ici*LTfei^. * 7c, coistt, it mmmmm 1 18 
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[ 0 0 9 0 ] 

a ma*? i i 4 it, ±$l/c0]bij&<*, mmvim. s y tvkmmnmmitJ y x- 
LT»»ci i^iii i i 8*»cas(B"r*. tfc, aww?i i 4t*, ^sp© 
i^isii i 8*6, ±a bfeaiM^ft. enfiiij^ffi, y y >7®mm<D®®zmt>? % 
warn*, aiMf-**#x*«n*. cct, iaufl«»i8Bi i s«, 0J*tf 

, ^-Vt;l/3Vk!a-^PDA (Personal Digital Assist 

ant) '^©tt^aS^fc 5. 
[ 0 0 9 1 ] 

utMsgBi i s mtmm^n^xmt}^^ 1 1 4 a, o?7i-xht, t 

H^7i-^'<5^0>7i-^*l^K!:4 , 1f*, R#^ICU S B (U 
niversal Serial Bus), RS (Recommended Stan 
dard) 2 3 2 C, IEEE (Institute of Electrical a 
nd Electronic Engineers) I 394|fll8 fc tp » L fc © T* 
*5. *fc, Atnfti&i? 1 1 4 tt, «*J!ia»ll 1 1 8fcO|f*il«Xtt*tHlO 
|5jn0ST' r- ^ ffift^rff o <k 3 K IT <t^ 0 * * > H ©fc«ffltt«tt t L T tt , I E 
EE802. 1 1a. 802. lib, 802. 1 1 g 9 £ & . 
[ 0 0 9 2 ] 

Ata^ffl? i i 4 tit Mass i i 8 tvmictt. mimy*-*? y-*°>* 

»h7-*tf^rftLT^Tt*^. lOI^, Ath^Slg^l 14tt, i^lU AN (Lo 
cal Area Network), ISDN (Integrated Servic 
es Digital Network), xDSL (Digital Subscri 
ber Line), FTHP (Fiber To The Home),CATV(C 
ommunity Antenna Television), BS(Broadcas 
t i ng Sate 1 1 i te) 10*7 h7-*lt»«?tl. r - * 31 ft it , TCP 
/IP (Transmission Control Protocol/Intern 
et Protocol) 10*17*0 ORfeft*. 
[ 0 0 9 3 ] 

ROM1 1 5 li , f?lJ^tfEP-ROM (Erasabl e Programmab 1 e 
Read-On 1 y Memory) fC^'JTSO, ©J P $1 1 7 tfff 9 & &UI © 7 

D^7i*'«i«?nT^5. :<o«««nTo«7'D^7i»ii > mma \ 1 7 c j: d r a 

Ml 1 6 1CO-K?n^o RAMI 1 6 tt, MfPff 1 1 7KiDROMl 1 5 *6«#tH 
[ 0 0 9 4 ] 

tC5t, |1OS(/01 1 IC ^ -T <fc 3 t , BBSftl 0 lCSLT/X^'z-H 0 4 
©KD*fetftt«tf-ftl*i:, ?g&lg#[ft 102a. 10 2bt7X;H04at»«« 
(SB t *-fn, /X;i/i0 4aKttLT«fck:£SEatf$ f #fcanfc , a*<ft^ f > * 
«j9i©RttB»lftl*-fn*ilkK*4. Z C T* , R 0 M 1 1 5 K , Rt U M «P W 1 1 2 fc 
£oT^>*«»i©ttHi7'jl&*«iETSttiET-*tffetoSftT^4. R*WK. 0 1 

9 tw-r *3 k, romi i 5ica, ^y^iiiot^iii©fnifcf©fniic« 

[ 0 0 9 5 ] 

■Tftto*, H20 1C*-Tck3tC, 4 y * 'MW. 1 05*»C-»©«tt«Stf*l 02a. 1 0 
2 b &n)&BRSf 1 0 1 ■cjttTS/X/l'f-h 1 0 4 0lAt)^btlcSftoT > 

0 l t:jHLtyX;V->-b l 0 4€ttDtttt«fc£lctt, WWt*»KipJ» , r*i&H« , *'3 
, folMfCti, /X;H 0 4ak-«0»»aSi*l 0 2 a. 1 0 2 b iO«»*ltfiE 

o i t / x )i i/ - v i o 4 offii^fcticffl^ti/^iaiwu^x^f nt IS 

A (ct> /X;l/-> - h 1 0 4 £ 0*88151 0 1 teftLTIE»fcft!i*)£t>tf*Ck<i"e*ft 
12 2 1 Km? Ja o tESifft P ©^firTS X7?l«] kfE&ffi P © £fT 7? ft t 
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©rtT'^mtcioTiitaiift^oa^s^s^^^pasfcss. -otmmi © Rt a 73 ft # 

[ 0 0 9 6 ] 

*lt> @ks« i o i tent Xfrf- v i 04©fn, f&frisiiiBsaisi o it 

»tt 6nfe-«0«J»«*tf* 1 02a. 1 02bfc/X*f-H 0 4 £ IS I* 6 *l ft / X 
;H0 4aOfl»tilOffiSftli^^Ctt, H2 2C3?tJ:5K, ■< V t mm i 
OtttB^fil^fl*^TLl9. X73 IftlXtt Y 73 |o)©-73 75 ft K 1* hftl^li> £f*©ttlii 

7? fttf-rn* fcitwt, @Bi«i o itiofittiij^*i*ett. cn6©Wf*»tR 

<i*©fi[@-rni#£<i§ic-?&^iEo, @RSfii o ira±uf 

[ 0 0 9 7 ] 

ROM1 1 5C3BS*ftfcW>*«Wi0tta#fa*1iIE'r*Hl 9K^-rMiEr-*tt 
BBSIfil 0 lKSLT/X/l'f-H 0 4tfftl, -f:/*«Mi©Rl:ta2r6ltt«fct> 
"C L J 9 ft t t K , 0 1 7K*r«!taWJflai«l l 2©W«tJ:oT-f>^«iilOtttt» 

|| i ©PfcHl)Slfil*»Jli1-*«HlffillP»» 2 2 a • I 2 2b. 122c 

, pJM#[3§ 123. X-f «y *yf%l- 12 1b, 1 2 1 c K «fc o T M 

ffll^nSlg^ffifixi* 10 2a K«<S«ft5t»I**Lt^«. L ft o T > tt tti SO IP SB 

1 i 2 m®&w<D?nmic&^^x%mmfaw i o 2 a zmmmmz&feL 

g|5 1 1 2 tt , 01 7E7RtX-f7f >y«?l 2 1 b , ^'^yyi?l 2 1 c * «J 
MM IP L, MfcRJM*iS8l23*iBS-rs«:i:K.fc^T, 5ligjn* l 0 2 a 'n«*S? 

tts*flta*»j»i^ i o 2 a . io2b»c{Ki6sn*i*/i'**<Hii;i:*fc 

y ^ « « i (DttW^|olA s f t n5 1 73l^i:{ijM73'|plli:^y^)«ijS i *PtW1"*«k9»CUT» 
[ 0 0 9 8 ] 

$ ft , romi i 5t(i> 023lC7n-rJ;^tc, ^v*«»i©«»ffill© , fft**W£ 
ooii, i2is«ptcEnBij?nfti:t, @2 3tc^t i^ftift^SiStsic-ess. 

[ 0 0 9 9 ] 

cofxl ,;^_yf_^ 2 0 0[± > aiOff«/<*-Vf-*201i:, a 2 ©fffl/< 

j-yf-> 2 0 2 ^64i. ilo8fi/^->f-?2 0 ltt, -r y * $ rig i © (4 

tu^i6]<o-fn**ai"r*ft«)oa«ia«2 o 4tjnat5ft»o/^->'r-«J5!), 

/;OlM0 4a©-'7f:'#©iIt*T-*?J&*. £ft> »2©ff«/<*->T-*20 

2 tt , 3£tft**iftlHl(&£«i o is©'fy^iBtffliiOtta*i«aO'fti**ttJ , r*ft»o^ 
^_ >f r_ -fx h^-yf-^ 2 o o fc « , atpHSTflUS-rsfcttMr- 
?A^ftlT^5, fXh/^->f-? 2 0 0 S, C Ol*If-? 2 0 3 6 ©S§08 
AY na-3TSlOSi/^->f-^2 0 lOfil^tt^L, $ ft > ccl?lr- 

^-yf-? 2 0 0 IE Si $8 P K 91 B'J ^ tl 5 C £ E % 5 „ 
[0100] 

MSIttl 1 7*i, AtHrtJS^l 1 4 £A£Snft£PB"JT-*&tf * > * * 

tti gp 3 8 . 3 9 KJ:5«jllfi«ii08ft*^ y * »S * m » 3 6 K «fc S *««fit«© £ 
ft^lcS-^f, *»*»J8t5. WJSPffl 1 7, u © i o &$&S7n y 5 A £ LT R 0 M 

1 1 5**6&*ttibTRAMl 1 6 IC fg tS L , C © 7 P * 7 1* K. S "5 * £M * ff 5 . 

[0101] 
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cnmvmi 17 ttaj#fo©iw$**7?&ayo*-7A*ROM i i 5*»6K*aju 

TRAM116KP-KU ttttiSJSSSPl 1 2 <D 7* 4 y *f~ *S 9 

| f ,2ia, 12 1b, 1 2 1 c © * > / * 7 * «J !> SU T W I <D <£ tH # fa * 
fj 8 f 5 o 

W±o * a %yj ^81 l ©8J*»ttfco^TllWr«i:» W*» 1 1 7 ti, 0 2 4 K 

»7 , 4 2t'\yH*-hU»*;2IC»lThU'f8 5a«lC»i«*, *n y F f- » 7 4 1 
©yX/H04a*«a««*. Ht, fflttflil 1 7tt, «&#««« 8 4 * $ fi£ "f * 88 
gj,^-.**!*®)* #TESttP*««LTXti:IHIK UiR 2*5, *<*»fc, MW» l 
1 7 « F 8 5 ailc6ft«n-7l 5 OK i?TB8fiP43lttt I. S^tS*f75 
(6]lc|HliH-r5-^0»l§flD-7 1 5 1 a. 15 1 bK*oT5l*aanfcl3««P©-tt 

mm^frh i 5 3 eaassnfc b«*p 1 5 4*'BrScttiK#jt 

e: ni«K, Mfliffi l 7 ti, RtaWJ»« i l 2*"\'yFf 77"4 l iH^iSiSi* 
EI«PCttlllt*mitfT5*5Et8. H ft W C a , M J > t M 

g 1 0 6 rt©-tt©Bf»»*If* 1 0 2 a , 1 0 2 b IC « t * » C « , 4 > * ft iS H . I 
A^Sl, @26t^tiU> ^o^y^IiSH, I ©MK J: o T'f V *ftiSH. 1 
©M#i>tt«i:*b^tt«©'t*>* * tfffi©tt&ft*. mc <t t , /X;n o 4 

atc&^S!$#©Wl©tf£nfc^y*4tll^©#«©^>*&«i#^* ;l ' 1 04 a 
fr&tttfJStU iBS8P5©«iBS»K»»l'* f3S»PKtt. IS * fc « 15 fcX* 
, m & %r # EP «l * tl 5 o 

[0 104] ^ , . 

ta?nrcai:P*o-f>^4*w>i'MBi 06*»&i«fcfci*Jfe*fu 01 0 k * * * 3 

C, tc©«*KR*. ^\»F?^4 IfrHy^liitftt^nU, #»®tt66 
©i^*t^^777A6 9(OiimiltiC^oX-C>^^6 2 ©MP» 6 4 *M* UT ^ 
S# 6 5 li, B9KSti5K, ^ V F f- * 7 4 1 *> 6 << > * « iff i # tt tH * tl fc M K, 

^y*4©Affi £9^775^69 #*StEfc<k9ffL±tf5ftt\#S'*7b68 
y^^ASSe mfc^y*»aB63fli:MOIIP»64««ll*Sn, omaw^ 

Sitxsse m*»6>fy*«aB63iiH!:tt**n, *>»»»no6fc-r:/*tfiijfe**i 

5 . fit, >fy? 4O»ffffttTLT^'f775A6 9«i|7C*E*D7tO»«KR0 
tt»»tt6 6©W»ACJ:!)#ft7h6 8fc«C#6 5^0^16 2 # Bfl 3 1" * <fc 
5 IC3I *Ttf*o W±0*3CUT#««l54Ttt, I SRtfflt iSK'f >^ 

4 0lffi ! iS«5i. ±j£cDift{ / F^^t)ig-ro C © £ 3 K I T , »8»i»tt 8 4 K J: 

o fit, a]JM#*7LTB»*P«» SP«P 8 6 <fc OSftH^n^o 
[ 0 l 0 5 ] 

*K «±©<fc 5 &7U > l Kfci^T, * y i ©Rttti73ft**i§IEf 

H27t#HLTllWt*. Jtf, Xf^SlK*^T, a - -9 s AW > * ft rS i © Rt ffi 

#i&*«iE-r*»tt*««MSiB 1 i 8oift»xs^u^M i ©»*»*** t 
^yyjSiicwiPSi i 2 «, romi i si^^^^ft^i^ttiUTjipj^ffilt 

if:feO^n^5A*R0Ml 1 5iDM*WltRAM 1 1 6 iC D - F "f 5 £ « K , R 
OM 1 1 5 ^^fXh^^-yf-^ 2 OO^i^tHlt^ 1 0 
lRtfjB2©»ffi><*->7 f -*202*E»ttPKfl]WJ'*S. 
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[0106] 

C © * , RI: tti »J W W 1 1 2 « » 121 7 KTTst £ O tC , X^7f ^^"If 1 2 1 b £ * 7 
(CLtgfi^l 2 2 a, 122b. 1 2 2 c £ fit M M W iffift ft V» «fe 9 K b , X -f y ^ V 9 
|f I 2 1 a.** VET *. 1-*t>-6, fSJfcJStrif* 1 02a, 1 02KPU*«t^iRie* 
nSi^CL, 0SSS«1 0 1 O^^gfifrl 02a. 1 02bfc/X* , /-h 1 0 4© 

#iEK:jWi,T*Mfcft*«fc5fc*tttB*ft*«** c '*"*« c n tc * o , bbisioi 

© 38 J» S ffi {* 1 0 2 a. 1 0 2 bt/X^^-F 1 0 4 © / X" ;b 1 0 4 a©ffl**f&B#1* 
ftTv"*fctfctt, <4*>*«tti©»l*ttlia , 1 , ft» SIl©ffffi/<*->20 1 a tflf * 

tc en B'J £ tx 4 v c t ic ft s . 10 

[0107] 

C C T*. 02 8*»^TfXh/^-Vf-^ 2 0 0 a #91 MS tlfclEMP fcSJW* 5 
£ , SlO»I/^->r-^2 0 n:ffiStSilOlFi'^->2 0 1 ali, > * 

mm i (DBiiiiXfatfi'tiT^z tz, ft n earns ft ft ^„ / x/i/v"- h 1 o 4 tew o 

lte>nT^££lslS&atSl 0 l h l 04C»lT@SLT^*i:*KB« 0 

28CSti?K, ®B»S 1 0 l«C«4rftfflt!&tUTSl©ff«^*->20 1 a 

;^-y 2 0 2 aB, iKB2 3*l^T«l||LftJ:5 CBKIfi 1 0 1 *KK»« P © 
£ff#fr£ft*Y£folcm£fHll (AY 1 - AY 2) f Of 6 LTflll Lfe fc Of*«fr 
5, HSSSffil 0 1 1 ©fF«'<*-V2 0 1 atII|1tft<«f^tbTEnB"J^ 20 

[0108] 

X r -y 7* S 2 ic fc^T , 1f $fiM£H 1 l 8 tc « , X+tt 1 1 9 5 IBIIffi P fC EP M S 

W ft *S ? SB 1 1 4^/riTXtttl 1 9TSI*iiA//£i«f-j'*y , J>'J | ailKA 
tit Zo ■? V > * & m \ <DmW® I 178. X r >y 7" S 3 £ T , Ii]29fc*-tcfc9ic 
Sf8 2 0 3 *>5O»lOff«'^->201 a^T'£OSB^^®tat, ¥ ^ fit * 

ictcj:oTiai«i2 0 4 *»iati. cut% smm2 o 3 a, x* + 1 19^ 

gp 1 1 7B, E*lttPeaiB««nfcJBl©fFfflS'<*-^2 0 1 a**iarSK-yh*tftW 

atBitsaKioT, asitft 2 0 4 £»tai- a, 

[0109] 

Ut. S«M204*WW**K3fcoTaSiPi:ftSS**203t4, iwsif- 
* T< o T . B»« P K ^ X K /< * - > 2 0 0 a 4: *K WW * ft* ©"P tt ft ^. 
oTx BRISP tftH^fcttlBTrX 2 0 0 fllWJSftfc*£K *>, »1 

j)3l/^->20 1 a fcS^TS£E82 0 4:&lE«KJ?tt|-r*£i: 1* ft 

fcfc, MfUffi 1 1 7«, fEtiffi P icfX h/<*->-r-* 2 0 0 £&KWmZ tltcM®® 
2 0 3 %1^4^CtT*, f2 Si » P © £P fi'J B# © £ fftfc%«|tfclHI«ft<S!3ge«2 40 
0 4£StB-t*Ci:tfT-#3o 
[01 10] 

Xf 77*S 4(CJ3^T. yj/JSIlOKXl 17B, HIESStSlOlS©-^^ 
»i©i»l:W#lSl© , fft** i t*HJ , r*o M {* WlC . H3 0fc*-r<l:3K:* *J 8 » 1 1 7tt, 
13l/'cXf77'S 3T*WlftlSU8 2 0 4 tS20lf«/^-/ 2 0 2 1C S T (i tf> 
So *{*«Ktt» IIIS 2 0 4 * (AY1-AY2) » fl£ & ? & L T . !& 2 ©»«/<* 
-y 2 0 2 alc3T(i*5. ? IT, Mtl* 1 1711. Si«ie«204i:!B2©»tt/<* 
- > 2 0 2 a tCfnig, Si*WtC«fBil*fiP©^ff^lB)t?$.*Y7?[n)©TnSg^» 
(Ht5, ft , f nigli, hffifR^Tfei^. 
[0111] 50 
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X r -V 7 S 5 K 43 ^ T » i&J SI gfl 1 1 7 tt , R O M 1 1 5Kfil#*tlT^*Bl 9Kwtl 
Ir-^^#!Sb, ttil g fcflJS bfcM»*i«**ftaj-r*o f l/t, ^T7^S6C 

*^t, w»»i i 7 a, tni g kwjs * * tn »j w au 1 1 2 k 

m r 5 . Rt w w » » 1 1 2a, 01 7 k ^ -T <t 5 k > a ft 2 n £ 1- n ft g k *t js t fcj 
imiflf-KiscT, x-r 1 2 1 b. 1 2 1 c *Rjgtt*i8 123* 

C0112]. _ _ 

Xt y 7S 7 K43V>T, Mflff l l 7 M IE r - * K * r5 ^ T ft Hi L fc M « 1 ME * © r 
-^ROMl 1 5 ^ ^ U . * HI m m * ft 5 £ £ *» 6 * C <D R 0 M 1 1 5 K « # S n fc 

[0113] 

t & > M tP SB 1 1 7 tt , Rt ffl W » « 1 1 2"eW>*«»iOtttH^lft**liE-r*. * 
BZ4StfB25CStJ:3K, -f^^J«8Sl06rtO-W©a»fiSti*10 
2a, 1 0 2 b ICgf 1 0 2 a 's © « «J SP lc <fc *) . ^WMT-T 

y^^rSF, ctf«4t«. ^y^MiSF, G«, <fc t) £ < © mt> « tv 5 «9F t T - 
*J©?t&ig}n{* 1 0 2 a. 1 0 2 b0l>9inJ»Sn*)8fitf*^£fc»LT^ 

t> -otmrn i 04 a*4^ a ^wkh'I'W-*-. cnm * 

oT. -W<DBf»8Slf* 1 02a. 1 02bK»T*/;OH 04aCfnEffH^ 
[0114] 

4tcMA-T'ISlte.n?.-»©5glftain<*102a. 1 02btCffiMffil*fn, 

tts^ip)%ffiiEi-?.cii^T*f> * © « * , si wj t m m k . -o^ksi ©*»(&■©■«■ 

fi 1 0 i^^0#it§l^©PM©I1 : ^iBH ; &^t<-r5i: ( >:^T-t, 'sy h'f-y 7 4 l© 

[0115] 

t, > 1 * a , 12 §i * n /t s ft ^ ^ * « # e » « © si £ ft k # f en By * n t b s o o > 
L©7'jy^iit'tt« ^y^^?jgicDiitH^[p]©iiiE^±a>trc7DST'ftofc±T' 

! ±12 01 8 T- * b fc * 9 tc , Rfc Hi M » « 1 1 2*ffi«fU'f7fy^l?l 2 1 a, 

i 2 i b, i 2 i c, wrMtfcggi 2 3*mmLT -< y ?m® \ vvtinxfaz. mmwK 

Xtt^^AlcBjgfS.fcStcbTfcJ:^. 

[0116] _^ 

W±©«Tfi, W > i ©RtffitffiSrffilEt oT, a - If © ? tc T 7 V > 9 

*ft3ICrtIftl/iROMl 1 5 1C{S#Sn/cf-Xh/^-^7 ; -^200^ffl^TxX 
h/^-^200 a%fXh91ib« fXF^-y2O0 atffllMSnfcKftttP** 

$fcS-3^T»J»«»i«©7*-**SlHl'> 1 0 2a<D*8lEft.*WJW*"**£ 

^ >y j- % _ j, >y j; 2 IC §S »J fc ^ * 'J K # b T *3 < <fc 3 b T f> <k ^ . 
[0117] 
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' m * ti\ R 0 M 1 1 5 B , ^yyir*#3«CH»t*©T?tt*<» OM'V F* - h 'J 'V 

j?2tR»5i5iciru^. -r y * ^ ? K * - i* 'J v v 2 c r 0 m 1 1 5 * R # * « 

0U*tf , 'N7KA-h'JyJ'20Ilfr60lB»«Sl»C» ±IB 0 2 7 CD X r <v ^ S 

iLxr^s 7 *t?o«ia*fTV^ «aie*ca^v^Tisij»«»fii07 f -*«:^yf' N 

»K*-HI*f2OR0MI 1 5 fc fit # * * . COyuy^SBlti. -T y 9^ v F * 
- h >J <yy*2 t^afpTfeD, ^'jyii*#3IC»LT«lfiBIftTf**fr5> a-^©7t 

T-c y » f *- h y » & 2 *<£&sftfc i: * . wtp» 1 1 7«, «**ftfc-fy*^ 

7 FA-HJ7^»ROMI 1 5 B «U W « 8ft« <0 5* — ^ * «E » U . «»ffiStf* 1 0 2 
a 0*ME«**J»"r*. LftWoT, K * - b 'J yS> 2 ****** 

C±BH2 7K*bfcWy**«iOi»ta*iaiO*liE*ff5i6«* , *<ftt)^ ?yy*tt 10 

[01 18] 

* , flSOWi:lT, /Uy^*<t3KR0Ml 1 5 * fi if . J5 K -f y * V K A - H 'J 
•y 5^ 2 K t ^ * U * « »t * * 3 K t T * ^ . y^y b 'J ^'2« 

* * y K tt , x H Z <o tbffi ft £ is fc ifl £ t fc-f y * $ m i otttfiSiS^}«lt5/i»© 

tglEr-* C C T?©«iE7 , -*tt. W*tf [ 0 0 0 ) , [00 1), [0 

10) m<0&V v h (LilTli31f^) ©f-f ^^;l/OffiiEf-?T'63. - ?a * 7 s 'J 
y^»3©R0MI 1 5 tc 14 , B 3 1 K * "T «fc 5 , 0^.y K A- h 'J r>'2 OR 
0Mfctttt<*ftT^5«e-y KD»iE7 s -*fc58»Sfit{*l 0 2 aOl»ta«OT-* 
tt«)!lt5«»f-r/l'« l ««2nT^i. »J » 1 1 7 {4 , -< y * 'n -y K * - h 'J * 20 
■yEi'SiJnsi, f y * ^ ? F * - h y y s> 2 © R 0 M 4; 0 ft tT -y b <0*fiEr- * * 
«SUt, R0M1 1 5(Clg^$nT^?»^^x-7;l'*#EibTi&Jffl)«Sft<l'07 ; -^* 

* »«Ufe»J»*»«<07*-*»CiS^^Ttta»J«H» 1 1 2 T*5g&&tft{* 10 2a 

[01 19] 

MIC, 02 3Stf02 8IC^Lfcf Xh/^->f-^ 2 0 0 (i, SlO!f«'^-^f 
- ? 20 1 a iS2 0ffi/^-yf-^ 2 0 2 a^a^fcA', S2®H«/<*-yr- 
j(2 0 2 a«»aiTt*W. C <D l§ £ , ®BS*lOlfc(SUfcS!20»fflli><*-y2 
02«tC, »qi*203*»6fl!)ffiPi*jBiJ£UTl!aifl*204%JHliU, « £ It tt 2 0 4 
*»6OS2 0ffI^*-> 2 0 2 ©f niSXffltii^ ICtfttf*^. 30 
[0120] 

'J y^**3 trtlStlfcR OM 1 1 5tCffi#?nicfXF^?-yf-? 2 0 0 ?:ffl^ 
tfX |,,^_y 2 0 0 a £ T X h £P BO L , fXl-/^-y 2 0 0 a £P ffl £ ft fc IS ® « 
P £ X * * ^ 1 1 9 -e 01 * & A, T- » F-y hiO-f V^ll i <D*WffiH©-fftfcttffil/» 
«W»S«lcS^^TWJ»««lffi©7 f -**IiaU, MJgffif* 1 0 2 aOtMI*18t 

«, /X;H 0 4aiilSfi»l 02 a, 1 0 2 bOf niilSL ^ (D iT ft ffl £ 
> * ^ «y F * - h >J >y y 2 lc Rtt ft ^ * "J K. 5 4 3 fc L T *> 4: ^„ C <D if £ , 7 V 

y^ft3OR0MI 1 5 « , B32K*t45C, /X;H 04 at;*tt5-f y^M 40 

as 1 l 7 jbW y * *\ -y F * - h y *y 5> 2 <D ^ * y *> 6 IB L It / X;U l 0 4 a tUM 
ffifc 1 0 2 a, 1 0 2 bOfniCHt^f-^ei^^TiUtlOf-^ftltSb, 
RttHftiJffiiaPl 1 2tc4-pT^^fiK<*l 0 2a'\«IS-r*m)?Sia5rS'J / #bT^y^fS?ii 
<ORtai73rRl ; 5r$ l J8S1"?>49lcTft(f4i/^o 
[0121] 

MtC, J-X ± <0 <S iJ T* « , mi 3 tc^-T <t o K» IS^Slnf* 10 2a, 102b ^rf2ii« P © 

>^»8Si©i±tb^lRl*W»-r ; 5*i^*ittWl'fe*^ ^IftJfi^^l 02a. 1 0 2b it. 
IBglteP<D^^/3l6)lcWL.TiE*-r573l^fcBBylJ-rS49tcLTfe4H/^o CO^^lCti, 50 
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4 >?mm i (0&&i5ft&&®i&p<Dfefii3fotettLxm%?5?3fafc?zz-£ft'z%* 

M ffi fix ft 1 0 2 a, 1 0 2 a © ffi ■ ft* / X /V 1 0 4 aE»LTKS«P©£fT#filfc*t 

0 It, - © W * * « S 1 0 5 fc gg It 5 S&fiiai* ©9 (i , 20KHS«n«feO?B4 

|BMP©£ft73faEttLTiI$7r£73fcE-flt&t:K B-fhT' 4 ofgttS «fc o E t T 

faEttLT*£1-*/3[R]©2/3lRj Ef S C fc#Tf , «»«Sii*©ffiH^/X;l/l 04 a 
KiltLTMnOTSlPlKfnt^Tt, ^f^^il!iIiOi9fiI%SiEt5Ci6^t5. 
ME, 58J»fita{*®Stt» ilft5>©»EI®i££ft*t>©tMifc^. 
[0122] 

ME, W±©WT?«i, X'J 3 i;«Lt^7 F # — F 'J v 5> 2 ^ if fltt «j fil T' 0 . 

jic, -\<y K*- F 'J «y^2 KttLX J y ? ft- F V * *J 1 1 *lt rJ A6 * X U X*£B 

1 fcWfctt 0 g^Bfl Lfc , Kf 7 7*4 lKO^TIi, X'J>**#3fc's-yF*-h 

[0123] 

ttioMTii. EsiSKX^^iaflk^wwj-riXuy^SBSwitftosiwufetf 

%mii. jS#(f>ODNAf ^fflttUJgt (#M 2 0 0 2 - 3 4 5 6 0 f^ffi) ^ X U > 
[01 24] 

-Otmmi 0 5K«SS*S4S^JE^«tfSli, «j»«ta# 1 0 2 a. 1 0 

2 b ©Mfg£3MS©fi> liI i ;i?l«)ffilfT'6oTUK $ fc > * « W « > « 

tw'>^*Rtmr«^v^i»ta?L^ift»t5nfe9'r>so«f*:Rtiii«Bofifi, 4 y $ ft — 
f y «y ~>* a* > * ^ y F»K8i«n, -fy^-i- y r^A'Siinft-rv^'v k sp 
is ^ o is 77 ir) , tKt>%mB&<Dfe'iiy5fatmm3zt%xfaic&W)tz>ct\c&r>x 

m3£©feo^>^*Ea«K»#«^*^y7;PS!o«f*Rtta»liC3Sffl-rS{:i:t'P* 

<5 o 

[0125] 
[ IS B © % * ] 

«±KWLfcJ:SE> * » W3 * ft , -»OE*at*?CJI4«i***i®i** 
^*«!6LeL<tt^W5yX* 1 fe>LT±IBx*;b^*«l&L±iEiita?L±0i!ta*ft 

»4jR?fc©ffiJ*tiHOt*ftKff3*ftOttaj^FlRl© - fft*ffiiEr*Cfc««T?t, ftoT 
[0ffi©fS#fti«W] 

[0 1] $ 5£ B£ E « S > * •>* x -y h7Uy>ai*St»HHt*8. 

[02] n y i v x y hxyy*«BKHt>*-ry*^xy f x y y f ^ -y f # - f y 
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